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DEFINITIONS 

Aroclor 

Certificate of Disposal 

Chemical Waste Landfill 

Destructive Samples 

Draft EPA Method 4020 

EPA Method 8080 

Hydrohammer 

Kettleman, California 

Outdoor Electrical 

PCB (s) 

A common tradename for PCB dielectric oil used in transformers. 
Aroclor 1254 means that a biphenyl molecule (two chlorine atoms 
surrounded by 12 carbon atoms) is chlorinated at a 54% ratio by 
weight. 

A Certificate of Disposal is a document generated by the disposer 
of PCB waste for PCBs and/or PCB Items disposed of at the 
facility. 

A landfill at which protection against risk of injury to human 
health or the environment from migration of PCBs to land, water, 
or the atmosphere is provided from PCBs and PCB items deposited 
therein by locating, engineering, and operating the landfill as 
specified in 40 CFR 761.75. 

Collection of physical samples usually on porous surfaces using 
an impact drill or other means. 

A field screening method used to acquire cost effective in situ data 
(Immunoassay) to determine areal extent and vertical migration of 
PCBs. This method may also be used to verify decontamination is 
appropriate. 

An EPA approved method for laboratory analysis of PCBs 
commonly used to verify final cleanup standards were met. 

A heavy duty pneumatic "jack hammer hke" attachment usually 
fitted to a backhoe or excavator for breaking rock or concrete. 

A selected Chemical Waste Landfill for this PCB removal project. 

Outdoor, fenced, and restricted access area used in the Substation 
transmission and/or distribution of electrical power as defined 
under 40 CFR 761.30(1)(1)(ii). 

Polychlorinated biphenyl(s) are chemical substances consisting of 
the biphenyl molecule which has been chlorinated to varying 
degrees. PCBs are often associated with other chlorinated 
hydrocarbon compounds such as Furans and Dioxins. 

iv 



Restricted Access Area A location limited by natural or manmade barriers at least 0.1 
kilometers from residential or commercial areas. PCB spills or 
releases occurring in a Restricted Access Area must be cleaned up 
to 25 ppm PCBs by weight for soil and 100ug/100cm2 for all other 
solid surfaces per 40 CFR 76 1.125. 

TSCA The Toxic Substance Control Act (TSCA) was passed by Congress 
in 1976 and was designed primarily as a vehicle in which chemicals 
could be evaluated before use thereby reducing risk to human 
health, other organisms and the environment. 
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1.0 Introduction 

This completion report describes the Polychlorinated Biphenyl (PCB) Removal Project, including 
the site histories, remediation activities, and the disposition of the waste. The removal activities 
began in the fall of 1995 and concluded in late summer of 1996. All removal activities were 
conducted in accordance with the Final Proposed Action Memorandum (PAM), Remediation of 
PCBs (DOE 1995), Final Sampling and Analysis Plan (SAP) (RMRS 1995a), and Final Project- 
Specific Health and Safety PlanPCB Removal Project (RMRS 1995b). 

The remediation of PCBs was initiated with the discovery of PCB-contaminated soil in July of 
1991. Specific sites (hereafter referred to as PCB sites) were identified through a site-wide 
assessment (EG&G 1991), assigned a unique identification number (i.e., PCB Site l), and 
incorporated into the Historical Release Report (HRR) (DOE 1992) as Potential Areas of 
Concern (PACs). Of those identified in the HRR, twelve required additional evaluation becausz 
of suspected PCB levels in excess of the 25 parts per million (total) Toxic Substances Control Act 
(TSCA) guidance for Restricted Access Areas at outdoor electrical substations. The investigation 
and subsequent remediation was performed in accordance with Section I.B. 10 of the Interagency 
Agreement (IAG) (DOE 1991) which provides a mechanisim to expedite a Risk 
ReductiodSource Removal Action utilizing an approved PAM. The Environmental rrctecti,;n 
Agency (EPA) and the Colorado Department of Public Health and Environment (CDPHE) 
concurred with this approach and approved the 25 ppm guidance level for PCB contamination at 
the Rocky Flats Environmental Technology Site (WETS). 

Remediation of 11 of the 12 PACs was successful in obtaining closure criteria as demonstrated by 
post-removal verification results below the 25 ppm standard. The Annual Update for the 
Historical Release Report (DOE 1996b) submitted to the Department of Energy (DOE), EPA 
and CDPHE in accordance with the Final Rocky Flats Cleanup Agreement (RFCA) (DOE 1996a) 
proposed No Further Action (NFA) status for these 11 PACs. These sites will be officially closed 
under the Industrial Area Operable Unit (OU) Record of Decision (ROD). The ROD will also 
address the PAC (PAC-1 102/PCB-21) at which residual concentrations above the 25 ppm 
standard remain. The validation results will be evaluated for data usability as part of the quality 
control for the project and submitted as an addendum to this report. 
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2.0 Background and Pre-remediation Activities 

A sitewide program was initiated in 1991 to identify known, suspect, and potential PCB 
contaminated sites at WETS. The study, documented in Assessment ofPotentia1 Environmental 
Releases of PCBs Preliminary AssessmentBite Description, (EG&G 199 1) consisted of 
document and record reviews, personnel interviews, and field sampling and analysis at 37 
locations. These suspect locations became known as PCB sites 1-37. Based on the results 
presented in the assessment (EG&G 1991), the following sites were targeted for expedited action 
in accordance with Section LB. 10 of the Rocky Flats Interagency Agreement (IAG) (DOE 1991) 
as documented in the Final PAM, Remediation ofPCBs (DOE 1995). The locations, identified by 
PCB site number, are illustrated on the site map which follows. 

To delineate the lateral and vertical extent of PCB contamination at these sites, surficial and 
subsurface soil samples were collected and analyzed in the field using an immunoassay technique, 
Draft Method 4020. Additionally, if concrete was present within a given PCB site, then the area 
of the site was calculated and statistically gridded so that de:structive concrete samples could be 
collected and analyzed using EPA Method 8080. Grid squares were assigned a number and 
samples were collected based upon random number generation. In several cases, the collection 
points fell within an unattainable area (such as under a transformer) and the sampling grid had to 
be re-run. 

Table 2-1 provides a cross-reference between PCB TSCA site numbers as identified in the original 
PCB assessment (EG&G 1991) and its respective PAC number as presented in the HRR (DOE 
1992). In addition, pre-remediation PCB concentrations for the soil and concrete samples are 
provided with the closest adjacent building for site reference. 



l e  

b 
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Table 2-1. Pre-Remediation Soil and Concrete Levels 

Maximum Concentration 
PCB site 25 did not have any concrete to analyze 
ChIorinsoil@ data indicated >50 ppm (EG&G 1991) 3 
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3.0 Remediation Activities 

The Final PAM, Remediation of PCBs (DOE 1995) guided the remediation of approximately 500 
cubic yards of soil and concrete from 12 PCB sites. All activities were conducted in accordance 
with the PAM and Final Project-Specific Health and Safety PlaidPCB Removal Project (RMRS 
1995b). Verification sampling included a combination of field screening using Draft Method 4020 
and confirmational split samples analyzed using SW-846 Method 8080 as specified in the Final 
Sampling and Analysis Plan (SAP) (RMRS 1995a). To assure that the 25 pprn TSCA guidance 
level was achieved during cleanup, a target remediation goal of 10 pprn (total) PCBs, or less, 
using the Method 4020 field screening analysis was prescribed for the removal. 

Remediation began in the fall of 1995 and was completed in late summer of 1996. Excavated 
material with PCB concentrations exceeding the 25 ppm standard were disposed off-site at an 
EPA-approved disposal facility. Concrete transformer pads were broken with a hydrohammer and 
subsequently removed using backhoes, excavators, front-ertd loaders and hand shovels. Concrete 
with PCB concentrations less than the 25 ppm was disposetll at the WETS landfill. Soil was 
removed in a similar manner, in one foot lifts. Details of the excavation activities for each PCB 
site are included in Section 3.1. 

As the remediation progressed, verification samples were collected using the EPA Midwest 
Research Institute (MRI) grid methodology (Appendix C). Field screening analysis of samples 
collected from this grid was performed in an on-site (mobile) laboratory using the immunoassay 
technique prescribed in SW-846, Draft Method 4020. Excavation activities proceeded in 1 foot 
lifts (i.e., additional soil was excavated) until the immunoassay results indicated that the total PCB 
concentration was near, or below, the 10 ppm remediation goal. One exception is noted. At PCB 
site PCB-37, 6 of the immunoassay results exceeded the 10 ppm remediation goal, but re-analysis 
using a 25 ppm calibration standard and analysis from split samples using Method 8080 verify that 
the soil was below the 25 ppm guidance level. 

Twenty percent of the samples for each verification grid were split and analyzed using SW-846 
Method 8080 to confirm the accuracy of the field screening method. In addition, for every twenty 
samples, one duplicate was collected and analyzed using the same method. All samples were 
collected using clean and/or decontaminated sampling equipment (i.e., spoons/scoops). At a 
minimum, one equipment smear sample was collected daily and/or between sites and analyzed 
using the 4020 immunoassay technique to assess cross-contamination and positive bias (i.e., false 
positive) potential. The final MRI grid of verification samples was considered as the confirmation 
grid for that site (see Appendix A). Split samples were then shipped off-site for SW-846 Method 
8080 analysis to provide cleanup verification (see Appendix B). Table 3-1 shows post-removal 
split sample results confirming that all of the sites, with the exception of PCB-21, were 
remediated to less than 25 ppm PCBs by weight and, in most cases, substantially lower. Table 3- 
2 provides a comprehensive data summary of Method 8080 soil and concrete samples on a site- 



Rocky Mountain Remediation Services W R S - 9 7 - 0 1 4  
Complehon Report Revision: 0 
PCB Removal Project Page: 6 

by-site basis. The table also includes results from the Draft Method 4020 immunoassay field 
screening analysis, confirmational splits, and Method 8080 analysis of clean fill material obtained 
off-site. Excavations were backfilled with PCB-free structural material (<1 ppm PCBs by 
weight) obtained from an off-site source and the sites were reclaimed to, at a minimum, their 
original condition. 

3.1 Brief Description of Remediation Activities by Each Site 

PCB-10 (555/558 Substation): 

Approximately 4.3 yd30f soil were removed from the northwest comer of the 555/558 substation 
using shovels during the first week of September 1995. The PCB-10 site was confirmed at <10 
ppm PCBs by weight in soil using EPA Method 8080. The Iconfirmation of remediation of soils at 
this site provide the basis for NFA status. 

PCB- 12/13 (66 1/675 Substation): 

Approximately 46.7 yd3 of soil were removed from around the substation using hand shovels 
during the second and third week of February 1996. The PCB-12 & 13 sites were confirmed at 
<10 ppm PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of 
soils at this site provide the basis for NFA status. 

PCB-17 (Southeast Corner of Building 883): 

Approximately 22.1 yd3 of soil, 2 yd3 of asphalt and 8.5 yd3 of concrete were removed from the 
southeast corner of Building 883 using backhoes, front-end loaders, a hydrohammer, and shovels 
during the second week of September 1995. The PCB-17 site was confirmed at <10 ppm PCBs 
by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site 
provide the basis for NFA status. 

PCB-20 (515/516 Substation): 

Approximately 5.8 yd3 of soil were removed from the south side of the 5 15/516 Substation using 
a backhoe, a bobcat and hand shovels in late August 1995. The contaminated soil was located 
immediately east of the 516 transformer. The PCB-20 site was confirmed at <10 ppm PCBs by 
weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site 
provide the basis for NFA status. 

PCB-21 (Northwest Comer of Building 776) 

Approximately 177 yd3 of soil and 10.7 yd3 of concrete were removed from the northwest corner 
of Building 776 with backhoes, front-end loaders, excavators, a hydrohammer, and hand shovels 
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between October 2, 1995 and June 24, 1996. Numerous removal events &e., re-excavations) to a 
total depth of approximately 17 feet were required in the attempt to achieve the cleanup guidance 
level of 25 ppm (total PCBs). The guidance level was not achieved; however, the site was 
cleaned ftom an initial PCB contaminant level of 480 ppm in the soil and 56 ppm on the concrete 
pad to 70 ppm PCBs in soil at a single location and at a 17 foot depth. The excavation activity 
was stopped due to equipment limitations and health and safety concerns as documented in the 
Final Annual Update to the Historical Release Report (HRR) transmitted to the EPA and CDPHE 
on September 30, 1996. An extensive survey was conducted of the excavation prior to backfilling 
with structural grade fill. No available information could be found explaining contaminant levels at 
such depth, however, the diligent effort significantly reduced risk to human health and the 
environment. 

PCB-23 (East of Building 559): 

Approximately 27.2 yd3 of soil were removed from the northeast corner of Building 559 using a 
backhoe, a hydrohammer, front-end loaders, a bobcat and hand shovels during the last several 
weeks of September 1995. The PCB-23 site was confirmed at <10 ppm PCBs by weight usiiig 
EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA 
status. 

PCB-24 (West of Building 708): 

Approximately 24.1 yd3 of soil and 1.5 yd3 of concrete were removed from the west side of 
Building 708 using backhoes, front-end loaders, a hydrohammer, a bobcat, concrete saw, and 
hand shovels in early October 1995. The PCB-24 site was confirmed at <10 ppm PCBs by weight 
in soil using EPA Method 8080. The confirmation of remediation of soils at this site provide the 
basis for NFA status. 

PCB-25 (East Side of Building 707): 

In 1991, one of the six transformers located on the rooftop of Building 707 was identified as 
leaking PCB dielectric oil. Further investigation revealed that rain water had carried PCBs, via a 
downspout, from the contaminated rooftop to the soil below. An extensive PCB cleanup was 
initiated in 199 1 and 1992 under TSCA regulations and the roof was declared clean. The 
contaminated soil area below was cordoned off and marked "PCB Contaminated Area" until 
appropriate actions could be taken under CERCLA. Approximately 64.8 yd3 of soil were 
removed from an area immediately south of the main entrance doorway of Building 707 (east 
side) using backhoes, front-end loaders, excavators, bobcats and hand shovels during the second 
half of September 1995. The PCB-25 site was confirmed at <lo ppm PCBs by weight using EPA 
Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA 
status. 



Rocky Mountain Remediation Services RFiRMRS-97-044 
Completion Repott Revision: 0 

PCB-26 (East of Building 750): 

Approximately 12.1 yd3 of soil and 8.0 yd3 of concrete were removed from the old transformer 
location on the east side of Building 750 using backhoes, front-end loaders, a hydrohammer, a 
bobcat and hand shovels in late September 1995. The PCB-26 site was confirmed at <10 ppm 
PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this 
site provide the basis for NFA status. 

PCB-33 (North of Building 371): 

Approximately 1.08 yd3 of soil were removed immediately north of Transformer 371-2 using 
hand shovels in late August 1995. Destructive concrete verification sampling show no other 
PCB contamination. The PCB-33 site was confirmed at <lO ppm PCBs by weight in the soil 
using EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for 
NFA status. 

PCB-37 (East of Building 662): 

Approximately 85.1 yd3 of soil were removed from the east side of Building 662 using backhoes, 
front-end loaders, bobcats and hand shovels during the mortth of July 1996. Method 8080 analysis 
of destructive concrete samples collected verify that all concrete areas were clean. The PCB-37 
site was confirmed at <25 ppm PCBs by weight in soil using EPA Method 8080. The 
confirmation of remediation of soils at this site provide the basis for NFA status. 

3.2 Quality Control Samples 

Duplicate, split, smear, and method blank samples were collected in accordance with the Final 
SAP (RMRS 1995a). The results for these samples as indicators of the quality of the sampling 
and analysis in support of remediation activities is discussed for each of these sample type. The 
quality assurance/quality control samples will be further evaluated with the validated data for 
usability with respect to precision, accuracy, representativeness, comparability, and completeness 
and submitted as an addendum to this report. 

As indicated in Table 3-2, duplioates were collected at a minimum of 1 per site or at an 
approximate frequency of 1 for every 10 samples. The duplicates were analyzed by Draft Method 
4020 as an indicator of the precision of the measurement. A comparison of the duplicate results 
indicate that method produced precise (i.e., reproducible) measurements. 

Split samples were collected and analyzed by Method 8080 to confirm the measurements obtained 
from the Draft Method 4040 results. The 86 split samples are identified in column four of Table 
3-2, Method 8080 Soil Results. Comparison of the Method 8080 results with the Draft Method 
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4020 results indicate that the Draft Method adequately represent the concentrations at the 
remediation sites with only one exception. Out of the 86 split samples analyzed, sample 
SSOO206RM showed an inconsistency between the two methods with a 12 ppm concentration 
detected via Method 8080 and a less than 10 ppm observation made using Draft Method 4020. 
PCB Site 25 is the onIy site affected by this inconsistency. As indicated on Table 3-2, five other 
split samples collected at PCB Site 25 indicate levels well below the 10 ppm target remediation 
goal and the 25 ppm guidance level. 

Smear samples were collected by wiping the sampling equipment with a 10 by 10 centimeter wipe 
saturated with methanol. The smear sample results are an indication of cross-contamination and 
the potential for positive bias in the sample results. A total of 72 smear samples were collected. 
Of the 72 smears, 2 samples showed a positive result (i.e., greater than 10 ppm). A positive result 
for a smear sample could indicate that the concentrations in the samples associated with the smear 
were potentially positively biased. The effect of positive bias on the samples is a potential false 
positive result. The site associated with the two smear samples is PCB Site 37. As indicated on 
Table 3-2, the site was remediated until levels below the 25 ppm were achieved. As a result, the 
effect of the positive bias is considered negligible. 

For all data reported, none of the method blanks analyzed by Draft Method 4020 had positive 
detections. A total of 79 method blank samples to assess the potential for positive bias in the 
sample results. The method blank samples were analyzed by Draft Method 4020. Of the 79 
method blank results, 77 were negative (ie, less than 10 ppm). Two of the method blank samples 
indicated positive @e., greater than 10 ppm) results. A positive result for a method blank could 
indicate that the concentrations in the samples were potentially positively biased. The effect of 
positive bias on the samples is a potential false positive result. The site associated with the two 
method blank samples with positive results is PCB Site 21. As indicated on Table 3-2, the site 
was remediated until levels below 25 ppm were achieved. Therefore, the effect of the positive 
bias is considered negligible. 

I 

3.3 Summary of Remediation Activities 

The volume of soil and concrete excavated for each location is summarized in Section 4.0 and 
presented in Table 4-1. All of the remediation sites were confirmed to be less than 10 ppm PCBs 
by weight with the exception of site PCB-37 which is confirmed to be less than 25 ppm and site 
PCB-21 which was halted for safety reasons at approximately 17 feet. Contaminated soil and 
concrete was shipped to an EPA-approved, TSCA-licensed chemical waste landfill in Kettleman, 
California for final disposal. In most cases, concrete samples collected from the old transformer 
pads were well below the 25 ppm cleanup level, and soil contamination could be removed within 
an approximate 4 foot depth. All of the excavations were reclaimed to their original condition 
which included placement and compaction of structural grade fill material. The structural fill was 
sampled for PCBs using Method 8080 on two occasions (see Table 3-2, page 17). 
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Location Location 
Code 

PCB - 10 5551558 

PCB-12/13 66 1 /675 

PCB-17 883 

PCB-20 5 1515 16 

PCB-21 776 

PCB -23 559 

PCB -24 708 

PCB -25 707 

PCB -26 750 

PCB-33 37 1 

PCB -37 662 
PCB -37 662 

'Maximum concentrations 

Table 3-1. PCB Post-Removal Levels in Soil' 

Sample Aroclor 1248 Aroclor 1254 Aroclor 1260 
Number (PP@ (PPm) (PPm) 

SS00033RM U U 1.3 

SS00455RM U U 0.7 

ss0009oRM 3.1 U U 

SSOOOl1RM U U 0.9 

SS00533RM U U 70.0 

S S 00 1 32RM 2.4 0.6 U 

SS00301RM U 3.2 U 

s s00206RM U 7.0 5 .o 
SS00162Rh4 5.9 U U 

ss00002RM U U U 

S S00569RM 1.2 U 3.1 
SS006 16RM U 2.5 0.6 
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Table 3-2. Comprehensive Data Summary Method 8080 and 4020 
Samples Collected Per Site. 
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Immunoassay Results 
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Revision: 0 

Method 8080 Method 8080 Method 4020 
PCB Site Sample Concrete Results Soil Results Immunoassay Results 
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Immunoassay Results 
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Sample Number prefixes 

CT = Concrete 

SS =Soil 

U =not detected 
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Site 

PCB-10 (555/558 Substation) 

PCB-12/13 (661/675 Substation) 

~ ~ ~ k ~ m o v a i  Project Page: 19 

Soil Removed (yd3) Concrete Removed (yd3) 

4.3 0 

46.7 0 

4.0 Waste Disposal 

PCB-20 (515/516 Substation) 

PCB-21 (Bldg. 776) 

PCB-23 (Bldg. 559) 

PCB-24 (Bldg. 708) 

PCB-25 (Bldg. 707) 

PCB-26 (Bldg. 750) 

PCB-33 (Bldg. 371) 

PCB-37 (Bldg. 662) 

TOTAL 

Approximately 500 yd3 of contaminated soil and concrete was excavated from all of the sites and 
shipped to an EPA-approved, TSCA-permitted chemical waste landfill in Kettleman, California. In 
addition to the contaminated soil and concrete waste, Personal Protective Equipment (PPE) waste 
and immunoassay residual lab wastes were also shipped to Kettleman. 

~~ 

5.8 0 

177 10.7 

27.2 2.5 

24.1 1.5 

64.8 0 

12.1 8.0 

1.08 0 

85.1 0 

470.8 33.2 

Concrete and/or asphalt from PCB Site 17 (near Bldg. 883), PCB Site 23, (northeast corner of 
Bldg. 559), PCB Site 24 (west of Bldg. 708), and PCB Site 26 (east of Bldg. 750) was shipped 
to the Rocky Flats onsite landfill for disposal. This overlying material was sampled using Method 
8080 and removed to facilitate the excavation of underlying contaminated soils. All of the 
destructive samples collected from the above mentioned sites were <10 ppm PCBs. Table 4-1 
shows the volume of PCB contaminated waste generated per site. 

22.1 1 2 (asphalt) + 8.5 (concrete) PCB-17 (Bldg. 883) I 
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5.0 Conclusions 

The PCB remediation was performed in accordance with the Final PAM, PCB Remediation 
(DOE 1995), Final SAP, (RMRS 1995a), and Final Project-Specific Health and Safety Plan 
(RMRS 1995b). Eleven PACs, which correspond to 13 of the originally designated PCB sites 
(EG&G 1991), were remediated to below 25 ppm total PCB standard. As a result, these sites 
were submitted for proposed No Further Action (NFA) status in the Annual Update for  the 
Historical Release Report (DOE 1996b). These sites will be officially closed under the Industrial 
Area OU ROD. 

PCB concentrations in two areas at PCB Site 21 (approximately 0.23 yd3 total) remain at levels 
greater than 10 ppm, but less than 25 ppm. Six attempts to adequately remediate PCB Site 21 
were made. One small area (approximately 1.1 yd3) remains at 70 ppm PCBs. The excavation 
progressed to a depth of 17 feet and, due to physical constraints and health and safety concerns, 
additional excavation at PCB Site 21 was ceased with the concurrence of the EPA. The Industrial 
Area OU ROD will also address PCB Site 21 at which residual concentrations above the 25 ppm 
standard remain. 

Approximately 2,500 field screening samples were collected and analyzed during the course of the 
project resulting in significant cost savings over conventional laboratory analysis. Utilization of 
SW-846 Draft Method 4020 allowed remediation activities to continue while samples were being 
analjrzed on location in a mobile laboratory. The approach also included targeting a 10 ppm 
remediation goal to assure that the 25 ppm cleanup standard was achieved. Final verification split 
samples and quality control samples were collected under accepted MRI protocols once the 4020 
screens showed less than 10 ppm. Final cleanup verification samples were analyzed using EPA 
Method 8080 (see Appendix B). The MRI site verification sampling grids, EPA Method 8080 
analysis, and specific MRI guidance documentation utilized in executing the project are included 
as appendixes. The validation results will be evaluated for data usability as part of the quality 
control for the project and submitted as an addendum to this report. All of the remediation sites 
addressed in this completion report were restored to, at a minimum, their original condition. 
There were no injuries during this project. 
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5.0 Conclusions 

The PCB remediation was performed in accordance with the Final PAM, PCB Remediation 
(DOE 1995), Final SAP, (RMRS 1995a), and Final Project-Specific Health and Safety Plan 
(RMRS 1995b). Eleven PACs, which correspond to 13 of the originally designated PCB sites 
(EG&G 1991), were remediated to below 25 ppm total PCB standard. As a result, these sites 
were submitted for proposed No Further Action (NFA) status in the Annual Update fo r  the 
Historical Release Report (DOE 1996b). These sites will be officially closed under the Industrial 
Area OU ROD. 

PCB concentrations in two areas at PCB Site 21 (approximately 0.23 yd3 total) remain at levels 
greater than 10 ppm, but less than 25 ppm. Six attempts to adequately remediate PCB Site 21 
were made. One small area (approximately 1.1 yd3) remains at 70 ppm PCBs. The excavation 
progressed to a depth of 17 feet and, due to physical constraints of the equipment and health and 
safety concerns, additional excavation at PCB Site 21 was ceased. The Industrial Area OU ROD 
will also address PCB Site 21 at which residual concentrations above the 25 ppm standard remain. 

Approximately 2,000 field screening samples were collected and analyzed during the course of the 
project resulting in significant cost savings over conventional laboratory analysis. Utilization of 
SW-846 Draft Method 4020 allowed remediation activities to continue while samples were being 
analyzed on location in a mobile laboratory. The approach also included targeting a 10 ppm 
remediation goal to assure that the 25 ppm cleanup standard was achieved. Final verification split 
samples and quality control samples were collected under accepted MRI protocols once the 4020 
screens showed less than 10 ppm. Final cleanup verification samples were analyzed using EPA 
Method 8080 (see Appendix B). The MRI site verification sampling grids, EPA Method 8080 
analysis, and specific MRI guidance documentation utilized in executing the project are included 
as appendixes. The validation results will be evaluated for data usability as part of the quality 
control for the project and submitted as an addendum to this report. All of the remediation sites 
addressed in this completion report were restored to, at a minimum, their original condition. 
There were no injuries during this project. 
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Aroclor 1254 U 
Aroclor 1260 0 4 6  ppm 

Aroclor 1232 U 
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Aroclor 10 16 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Aroclor 1016: 
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LEGEND . 
8 Sample Point 
* Split Sample 

8 U Not detected 
SS ..... RM are RFEDS 
sample numbers 

N 

i - 
0 2. 

U 
U 
U 
U 
U 
U 
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Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 

0 

SS00465RM 

SS00466RM 
0 

SS00468RM 
a 

Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254- u 
Aroclor 1260: 0.27 ppm 
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3/5/96 8 8 3 M R I  

Aroclor 1248: 2.7 pprn 
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Aroclor 1232 U 
Aroclor 1242 U 
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Aroclor 1260: 5.0pp roclor 1232: U 

roclor 1242: U 

lor 1254: l.6ppm 
lor 1260: 0.45ppm 

Aroclor 1016: u 
Aroclor 1221: u 
Aroclor 1232: u 
Aroclor 1242: u 
Aroclor 1248: U 

Aroclor 1260: 0.26ppm 
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Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: l.lppm 

5S00174RM Aroclor 1260- U 
SS00191RM (dup) 

jS00173RM 

Aroclor 1016: U 
Aroclor 1221 U 
Aroclor 1232 U 

so0172RM Aroclor 1242 U 
Aroclor 1248 U 
Aroclor 1254 084ppm 
Aroclor 1260. 0 55pprn 

Note: All sa mles are 
<25 ppm P&3’s b 
Immunoassay anarysis 

MRI GRID LAYOUT 
PCB-25 (Bldg. 707) 

DRllM I CHKD I CHARGE NO: 



a 
a 
4 

W 
I- w 
cr 
0 
Z 
0 
0 

.. 
n 
Z 
w 
c3 
w 
J 



Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 2.8 ppm 

0127RM Aroclor 1254: U * SS00128RM 
SS00126RM 

' SS00123RM * SS00124RM 
SS00168RM' 

0 

/ 
SS00167RM 
SS00169RM (dup) 

SSOO 170RM' 

* SS00166RM *SS001181 

S O 0  165RM' 

SS00162RM' 

SS00161RM 1 

SS00163RM 

sso 

e 
SS00160RM* 

\ SSOOllORM 

SSOO 09RM SSOO108i 
SSOOl ORM (dup) 0 b SSOO 17 1 RM* 

I \ *  SS00158RU \ 

LAroclor 1016 U LAroclor 1016 U 
Aroclor 1221 U Aroclor 1221 U 
Aroclor 1232 U Aroclor 1232 U 
Aroclor 1242 U Aroclor 1242 U 
Aroclor 1248 59 ppm Aroclor 1248 U 
Aroclor 1254 U Aroclor 1252 U 

Aroclor 1260 U Aroclor 1260 U 

I Aroclor 1260. U 

Aroclor 1016: U 
/Aroclor 1221. U 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 2.3 ppm 
Aroclor 1254: U 
Aroclor 1260: U 

1 

iAroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 114RM 
Aroclor 1248: 0.04 ppm 
Aroclor 1254: U 
Aroclor 1260: 0.05 ppm 

Aroclor 1016: U 
Aroclor 1221: U /-- Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.16 ppm 
Aroclor 1254: U 
Aroclor 1260: U 

A' 

\ 

LAroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.60 ppm 
Aroclor 1254: U 
Aroclor 1260: 0.05 pprn 

Note- 
All samples are <lOppm PCBs by immunoassay analysis. 

Sample Point 
Split Sample 

U Not detected MRI GRID LAYOUT 
PCB-26 (Bldg. 750) 





@ SSOOOO7RM 

\ ssoooo 

63 ssc 

RM 
S S O O O  1 ORNdup) 

1 3 3 ”  

)04RM*I 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

All samples are <IOppm PCBs by immunoassay analysis 

I 

LEGEND: 
@ Sample Point 
* Split Sample 
U Not detected 
SS. ..RM are RFEDI 
sample numbers 

REV NO DATE FILENAME 

A 3/5/96 371MRI 

MRI GRID LAYOUT 
PCB-33 (Bldg. 371) 



m 
A Q  

A Q  

d 

A 
A 

A 

d a 
Q A  

Q A  

n 
Q 4  

A A Q d  
A 

Q 
Q 

0 
d 

d 

d 

. 7 4  Q A 
A 

REV NO 

A 

A Q  Q 

d A U A 
a d  

Q 
V 

' a  * 
A A q  A 

q 
A 

A 
Q 

* Q  
A Q A  

a Q  
0 

A Q 

AQ 
A Q  A n  

Q 
Q 

A Q *  
A U d  

A 
A 

Q A 

A 
4J 

'3 
d 

DATE; FILENAME. 

662MRI 7/25/96 

Q 
Q 1 

LEGEND: 
N ea bll- - 

0 25 feet 

* 

I 
A 

n 

a 

Q 

Q 
A 

c 

Q 
A 



0 

REV NO 

A 

Aroclor 1016: U 
Aroclor 1221: U 

SsW54lRy Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

054ORY SsWslZRy 

DATE: FlLEljAME: 

8/5/96 662MRI 12 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

RMH 

Aroclor 1016: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

roclor 1016: 
roclor 1221: 
roclor 1232: 
roclor 1242: 

98806300 CLB 

L A r o c l o r  1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.38 ppm 

Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

L I  J 

U 
U 
U 
U 
U 
U 
0.11 ppm 

U 
U 
U 
U 

& 
All samples are <25ppm PCBs by immunoassay analysis. 

LEGEND: 
0 Sample Point 

Split Sample 
U Not detected 

I 
N 

MRI GRID LAYOUT 
PCB-37 (Bldg. 662) 

I I CHKD: I CHARGE NO.: DRWN: 



p 

REV NO 

A 

ss 

0 

C 

ssa 

DATE FILENAME 

8/2/96 662MRI3 

Aroclor 1016 u 

Aroclor 1232 u 
Aroclor 1242 U 
Aroclor I248 U 
Aroclor 1254 u 
Aroclor 1260 u 

/ 
Aroclor I016 U 

Aroclar 1232 U 
Aroelor 1242 u 
A r d o r  1248 I 2 ppm 
Aroclor 1254 U 

SS00564RM SS001i66RM 

0 Aroclar 1260 3 I ppm 

SS00563RM* SS00525RM (dup) 

Aroclor 1016 u 
Aroclor 1232 U 
A r d o r  1242 U 

Aroclor 1254 u 

SS00569RM Aroclor 1221 u 

1 Aroelor 1248 0071 ppm 

Aroclor 12M) 0 13 ppm 

SS00568RM 
i67RM 

Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Aroclor 
Arochr 
Aroctor 
Aroclor 

/ 

1016 
I 2 2 1  
1232 
1242 
1248 
1254 
1260 

U 
U 
U 
U 
U 

/ 

U 
U 
U 
U 
0.36 
U 
0.41 

-Aroclor 1016. u 
Ar0clor 1221 u 
Aroclor 1232. u 
Aroclor 1242 U 
Aroclor 1248- U 
Aroclor 1254: U 
Aroclor 1260 u 

SS00577RM 
-lor 1016 u 
odor 1221 u 
odor 1232 u 

Aroclar 1248 u 
Aroc1or l a 4  u 
Aroclor 1260 U 

-Aroclor 1016: u 
Aroclor 1221: u 
Aroelor 1232: U 
Aroclor 1242- U 
Aroclor 1248. 0.24 ppm 
Aroclor 1254 U 
Aroclor 1260. 0.35 ppm 

Note: 
All samples are <25 pprn PCBs by immunoassay analysis. 

LEGEND: 

Split Sample 
U Not detected 
SS.. ..RM are RFEDS 
sample numbers 

Sample Point N 

i 
I 
0 5 feet DRWN: I CHKD I CHARGE NO.. 

CLB RMH 198806300 



I 

REV. NO 

A 

-Aroclor 1016: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

FILENAME DATE: 

8/5/96 662MRI45 

Aroclor 1016: U 

Aroclor 1242: U 

DRWN. 

RMH 

Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

CHARGE NO.: CHKD 

CLB 98806300 

L A r o c l o r  1016: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

SS00592RM 
SS00593RM (dup) 

s-28.7. 
"-24 8' 

SS00594R 

1 
SS00595RM SSOO596RM 

h'ote: 
All samples are <25ppm PCBs by immunoassay analysts 

LEGEND: 
0 Sample Point 
* Split Sample 
U Not detected 
SS .... RM are RFEDS 
sample numbers 

N 

1 - 
0 5 feet 

U 
U 
U 
U 
U 
U 
0.24 .ppm 

U 
U 
U 
0.10 ppm 

MRI GRID LAYOUT 
PCB-37 (Bldg. 662) 



SS006 15RM -Ai- o c 1 o r  
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1016: 
1221: 
1232: 
1242: 
1248: 
1254: 
1260: 

U 
U 
U 
U 
U 
2.5 ppm 
0.56 p p m  

Note 
All samples a r e  <25ppm PCBs by immunoassay analysls 

0 Sample Point 
* Split Sample 
U Not detected MRI GRID LAYOUT 
SS.. RM are RFEDS 
sample numbers 

PCB-37 (Bldg. 662) 



Appendix B 

Method 8080 
PCB Cleanup Verification Data 



J 

! 

13716 Rider TmiI North 
Earth City, MO 63045-1205 

i I 

Number of pages indUding covet sheet /z 
I 
1 

To:: From: 

Phone 303 -P&4-5754 
Fax Phone 4u $I& 

' 

cc: 

(314) 298-8566 ' Phone 

Fax Phons (314) 288-8767 



I 

’ .  
i 

262.01 Lab Name: O-. MO i Contract : 

Lab Code: m! Caee No.: i 
Matrix Spike -1EPA Sample No.; CTOO02;LEG Level : (low/med) MW 

SAS No. :- sDG No.: SI103 

I 

262.01 Lab Name: O-. MO i Contract : 

Lab Code: m! Caee  NO.:^ 
Matrix Spike -1EPA Sample No.; CTO002 ;LEG Level : (low/med) MW 

SAS NO. :- SDG NO. : SI103 

I 
\ {  

* Values outside of 

out 0 outside limits 
out of 2 I outside limits 

t 
I COMMENT6 : 

ND: Not determined 

BPD : 

I 
I 

FORM 111 PkST-2 
I I 

Spike Recovery:- 1 

I i ! 

t 

0 0 0 0.4 



1 . . .  - 

I Pa3 METHOD BLANK SVMKARY 

LEhNEun~:  -. uo 

Lab Cod : Case No. : 

Lab S a  le I'D: BLK 73338 Lab Pile  m,: 
Matrix:(eoil/wacer) SOLID 

Date Extracted: 07-22- 95 Extraction: (SepF/Conc/sonc) SONC 

Date An+lyzed (11 : 07-24-95 

Time d l y z e d  (1) : 11:54 Time Analyzed (2) : 

Instrument ID (I): GCA 

Contract: 262-01 I 
SA9 NO. :- S W  NO- 2 S1103 

Level (low/med) L O W  

IIp5 
1 

I 

I 

I 

I 

Date Analyzed (21 : 07-24- 95 
I 

11 : 5 4  

Instrument I ID ( 2 ) :  GCA 

I 
DE- SMS 

GC COl& ID (1): DB-608 G c  column ID (2):  

TBIS MbTBOD BLANK APPLIES TO WLMWLNG SAMPLBS, k&S AND MSD: 
. I  

! 

I 

I I 
c 
i 

- -  

. -page 1 of 1 

I 
: ! 

FORM. IV PEST . . -  - - ?.ev. 

00905 



1D f 
PCB ORGANICS ANALYSIS DATA SEEET 

I 

. Lab Sample ID: 0914-001 

Lab F i l e  ID: 
! 

Gami~le wt/voi: 30.0  (g/ml) 

Lev&: (low/md) LOW 

C. Moisture: not dec. 

Extraction: (SepF/Cont/Sonc) SONC 

dec . I 

I 

I 

G P c j C l e ~ ~ ~ u p :  (Y/N) N ptl: 

bat@ Sampled: 07-21-95 

Date Extraated: 07-22-95  

Date Analyzed: 07-24-95 

Dilution Factor : 1 I 
L Q 
I I I 

I .!---"- 'u: Concentration of analyte is less than ths value given. 
. I  I 

FORM I PBST 

1 6  

-r 

' 0 0 9 0 6  



! 

I 
33 
33 
3 3  

33 

33 

12 674 - 11 -2 - - - - - - Zlroclor-1016 

12141-16-5------ Aroclor-1232 
53469-21-9------ A-roclor-1242 
12672-29-6------ Aroclor-1248 
11097-69-1------ Aroclor-1254 
11096-82-5------ Arodor-1260 

1 1 1 0 4 - 2 8 - 2 - - - - - - ~ d l o r - l a a l  - - 33 

- 33 

i 

-*- 
-u- cr 

T J -  
u -  

I 

I U  
PCB OR-? ANALYSIS DATA SBEGT 

r;ab N8mer O w .  MO Contract: , 262-01 

Lab C o d e :  Case NO-: ! sAa  No.: SDG NO.: 
I 

EPA SAMPLE NO. 

I C T O  0 02 2EG 

51103 
I 

Lab Sarnple ID: 8914-002 

Lab File I D :  

Matrix: (soil/water) SOIL 

Salilpl@ wt/~01: 3 0 . 0  (g/d) g 

&vel: (low/med) LOW Date sampled: 07-21-95 

% Moisturex not dec. dec . . I D a t e  Extracted: 07-22 - 95 

Extraction: (SepF/Cont/sona) SONC D a t e  Analyzed: 07-24-95 
1 

GPC Cleanup: PHs Dilution Factor: 

CAS NO. 

! 

I 

T 



-~ 

*. - 

p 

,, \ 

j 

!- 

I 

I 

12674-11-2------ Aroalor - 101 6 
Aroclor-1221 11104-28-2------ 
Woolor-1232 11141-16-5------ 
 rocl lor-1242 53469-21-9------ 

12672-29-6------ Aroclor-1248 
1 1 0 9 7 - 6 9 = 1 - - - - - - A r O C l o r - 1 2 5 4  
11096-82-5------ Arodor-1260 

lD EPA SAMPLE NO. i 

I 
I 

i PCB ORGWICS ANALYSIS DATA SRBGT 

I C T O  0 02 3EG I Lab Name: 1 QOANTERRA,MO Contract: 262-01 

tab Coda: fTM0 Case No.: SAS NO. x S W  No.: SI103 

Matrix: (+/water) SOX Lab Sari\pl@ ID: 8914-003 

Sample wt/vol: 3 0 . 0  (g/niL) Q Lab File ID: 

Date Sdmpledt . 07-21-9s 

07-22-95 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07-24 - 95 

Level: (low/medl MW 

% Moisture: not dec. dec . Date Extracted: 

<3PC Cleanup: (Y/N) _.N pH : Dilution Factor: 1 

33 
33 
33 i 
33 
3 3  
33 
3 3  

I 

u: Concentration of analyte ia lees than the value given. 

1 PEST 

i I !  



I 

i i  i 
,! \ 

! il 
! i ! P c J 3 O R G A M C s ,  
1 

! I I .  

I 

I 
I ! 

LabjName :, OuANTEnzRA. MO Contract: 

~ab ' code :  ITMO case NO, : Si 

Mat;' : (soi lhater)  SOIL 

S a  mb* Ile wt/vol: 30.0 

Lev+: (lowhedl LOW 

t Moisture: not dec. dec . 

; 
! 

(g/ml). cr 

mcraotion I (SepP/Cont/Sonc) SONC 

GPC &emup: (Y/N) 2 pH : 
' I  I 

I 

L2674-11-2------ Aroolor - 1016 I 
11104-28-2------ Apoclor-1221 
11141-16-5------ Aroclor-1232 

12672-29-6------ Aroclor-1248 1 

11097-69-1------Ar0ClOr-l254 I 
11096-82-5------Ar0Clor-1260 I 

I 

53469-21-9------Aroclor-L242 i 

I 

I 

I 
! 

33 -up 
33 u -  
33 -up - 33 I -rr,, 

u -  
33 u -  

I 33 

47 - 

I I CT00024EG 
i2-01 

I 
i NO.: I ~ SDG NO.: Sll03 

! 
L+ sample ID: . 8914-004 

t;ib File ID: 
i 

D a t e  Sampled: 07-21-95 

Date Extracted: 0 7 - 2 2 - 9 5  
I 

D a t e  Analyzed: 07-24 -95  

1 Dilution Factor: 
I 

I u: Conaentration of analyte i s  lees than the value given. 
. I  

pow- I IPEST 
I 

' i  t 



Lab code: SASI NO. : SDG N .. SI103 1 i 8914-005 Lab Sample m-: 
sample wt/vol: Lab File  ID: 

tevtl: (low/med) LOW Date Sampled: 

‘ Date Extracted: % Moieture: not dec. dec 
! 

Extraction: (sepi?/-nt/sonc) SONC Date Analyzed: 

GPC Cleanup: (Y/ prr: Dilution Factor. 

CONCENTRATION UNITS I 

(U9/L or ug/Kg1 m/m 
I 

CAS NO.! 

07-21- 95 

07-22-95 

07-24-95 

1 

Q. 

I 

12674-11-2------ 

11141-16 - 5 - - - - - - j AZoclor- 1232 
IAroclor-1016 I 

11104-28-2 -----1Aroclar-1221 I 

53469-21-9-----{Aroclor-1242 

11096-82-5------ ‘Arachr-1260 

12672-29-6------Aclor-1248 
11097-69-1------ ‘Araclor- 12 54 

i 

FORM I PEST 

-17- 
-u- 

33  I u -  .- 33 : -IJ- 
33 . u -  
33 I u -  
33 4 u -  

33 t 
33 ’ 

*-  

f 

i 



! 

-33 12672-29-6------ ArOClOr-1248 
11097-69-1------Aroc~or-l254 

Aro or-1260 
33 

230 - P 11096-82-5------ 

I 

! .  

U 
LU- 
t u - _  
I 

1D EPA SAMPLE NO. PCB ORGANIC3 ANALYSIS DATA SHEET 
I I 

Lab Name: 0-. MO Contraae : 262 -01 

Sample wt/vof: 3 0 . 0  - (g/ml) Q 

Level.: (low/med) M W  

t Moisture: not dec. , dec. 

Idb  Sample ID 

Lab File ID: 

Date Sampled: 

Date Extracted, 

CAS NO. 
I 

f 

Aro 
Aro 

12674-11-2------ 
11104-28-2------ 
11141-16-5------ 
53469-21-9------ 

* U: Concentration of analyte is less than the value given. I 
FORM I PEGT 

! I  ! 1 1  

0 0  



I 

Lab Name: 1 0 OANT&RRA.MO Contraat: 262-01 

i '  - 
CTO 0 02 BEG 

I 

i 

-- - - 

Level: (Low/med) LOW Date I Sampled: 07-21-95 
07-22-9s 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07-24-95 

% Moisture: not dec. dec. ! Date Extracted: I 

GPC Cleanup:. (Y/N) _N pR : Dilution Factor: I I 

I I. I 

12672-29-6- 

11097-69-11 11096-82-5- 
I 

33 -up 
12 -3 3 

-u- 
33 -- -6- 

-Aroclor-i2s4 3 3  u -  
4 3 3  -u- 

- 
!1 

-----.. se7.2 
-Aroclor-124 8 

3 3  U - 
430 - A r o C b r - 1 2  60 
L. 

I --I-- 
U: Concentration oE analyte is lees t h  th- - - - - -  

I I 

e value given. 

FORM I PEST 

T 



Contract : 262 - 01 LabName:  -, MO 

,Lab Code: Case No. : SAS NO.:-  SIX; NO.: S1103 
Spike B l a n k  NO- : SPK 73338 

~ 

i 
I 

I ! 
4 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC H d t s  

ND: not determined 
\ 
I 
i 

spike Recovery: o Out  of 1 .outside limits 

COMMENTS : 

FORM I11 PEST-2 

j i  

00003 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

- 11 
12 
13 
1 4  
15,  

EPA s1 s2 
SAMSIX NO. (DBC)# (TCMX)# 

-9=ae=====a= =e====: e====== - 
PBUO1 61- -90- 
psPK01- - -64- -93- 
CT0002333(3 - 46 -125- 

CTOOOZLGGMSD-44 111- 

cTooo24EG 54 118- 

CT00021EGMS- -71- -- 160- 

CTO0022EG 49 119- 
CT000238G 52 113- 

c T 0 0 0 2 5 E G ~  2 6  90- 
CT00027EG--40 99,  
CT00028EG 33 91- -- - - -- 

2F 
PCB SURROGATE RECOVERY 

L a b N a m e :  OtfANTERRA, MO Contract: 262-01 

Level I (low/cned) LOW 
Lab code: Case No-: SAS NO.: SM: No.: 51103 

Qc LIt’lITs 

S1 (DBC) = Dibutylchloradate ( D-165) 62 (TCMX) = Tetraohlorom-m-)ene ( D-267) 

# Column to be used to flag reaovery values 

f Values outeide of QC limits 

D Surrogates diluted out 

page 2 o f 2  FORM I1 PEST-2 l/ 



xatrixr (soil/watsr) SOIL Lab Sample ID! ioa48-~oi 

Sample w t / v b l r  30.0 (g/mlj CI Lab File IDC 

Level.: (.LrrV/=@d) Date Sampled! 

D a t e  &ctraotodr B W O i d x r e i  not dec. 3 de0 . 
- -  

01-03-96 

I 

1 4  U 
34 --F 

t i -  34 
U -  -u- 34 

34 
-0- 34 

34 u -  

- 
P 

- -- 
U: Cmnaenttation of  analyte is Lees than the vdue given- 



I-..’. 36 I - I I I  

11097-69-1-- Aroclor-D5 4 
11096-82-5--- htoclor-lZ60 

I I I I 
0 2  Concantration of analyta Fa leee than the value given. 



m 
PW ORGUTKC8 ALpAI;'YSIS DATA 6HEET 

EPA SAMPCIB: NO. 

CT00039RH I 
I 

8W No. t -70   ab code: rpM0 came Uo-t SAS KO,: 

N a t r i x r  ( H O i l / i m t s r )  SOIL L a b  Sample mi 10048-003 

Sample wt/vslt 30.1 (glml) u Lab rile! ID: 

Levelr (low/maa) Low Date Sanrgledr 12-22-95 

0 xoleturet not dec. 6 dea. Date Extracted: 01-03-s 

Extraotionr ( S e p / C o n t / m )  Date: Andlyztdt 0148-96 

. CAS NO- compaund 

I I 
l2674-11-2----Krocl~lO16 3s 
11104-28-2-- Amolor-U2l 35 

35 
76 
35 

53469-21-9--- aroolor-1242 
U672-29-6--lUOclor-1248 
11097-69-1---- A ~ Q C  1 0 ~ 4 2 5 4  . 3 B  

73 

1 1 . 1 4 1 - 1 6 - 5 - - - - R l ~ U 3 2 ~  - 

ll096-82-5- ~roclor-;L26O - 

11104-28-2-- Amolor-U2l 35 
1 1 1 4 1 - 1 6 - 5 - - - - R l ~ U 3 2 ~  
5%69-21-9--- aroolor-1242 . 
U672-29-6--lUOclor-1248 -- 
11097-69-1---- A ~ Q C  1 0 ~ 4 2 5 4  . 3 B  
ll096-82-5- ~roclor-;L26O I- 73 

I I 

I I 
I I I I 

Ur ConcentratLon of malyte Fn lees than the value given. 

FOXK I PEST 



ln EPA WLg m. 
PCB ORGAXIM -818 DATA SBEFll 

I crOCi040RM 
Lab1QarmPr QIPTE R R A I H O  aontraoti 262-01 I 
  ab code: Caee Xo.r 6As EO.& SM; No-r 

-gxtta&bnx (SepF/MxIt/60nO) s(x9c Data Analyxedt 01-08-96 

nilution' Paqtorx 1 GPC Cleanupr (Y/P) 2 Par 

CAS t?o. campound 

I I I 
12674-11-2--Aro0lor-1016 ~ I 3s I n  I 
11104-2a-2-----~.r~~10~1.221 

12672-29-6--- SLroclor-z.a48 

FWRH I PEST 



- -  

t xoieturet aat dec- 4 duo, Date Extra-&& 01-b3-96 

Extraation: (sepP/cont/6ona) Date analyrredc 01-08-96 

I I 

U: Concentraelon of analyte le loam than the value giwm. 



m EPA .?a- 
PCB ORCANXC9 AHIUYSIS DATA 8- 

I 
I '  

CT00042RK I LaD Name: QUANTERRA. MO Contraatx 262-91 

L ~ J J  code: Case No.: 6A.S No-i SDG NO.: -0 

xatrh: (soil/rrater) -tXs&- Lab sample mr 10048-006 

6-h w t / o o l x  30.1 ( g / d ) s  Lab File ID: 

Level: (lw/med) Mw Date Samipledr 32-22-95 

t ~aisturer not &a, 4 dec. Date Extracted: 01-03-96 

CAB NO. 
I 

I I 

U: cmwxntration of analyte i t 3  lesa than the value given. 

,' 



- c  

l2674-11-2--- A r o c l 0 ~ 1 0 1 6  
11104-28-2------~~or-1221 
lll41-16-5----- Amelor-1232 
53469-21-9-----Art~olor-l242 . 
12 672-2 9-6---A.mclor-l248 
11097-69-1- Aroclor-12S4 
11096-82-5--- A r o d . O P l 2 6 0  

JD BPA SAMPLB NO, 
r 

PCB ORGANICS ANBLpBu DATA ~ ~ E K T  

. I  

33 U 
7 - 33 - 33 -=- 

,xi U 
33 

-- -F 
-r 

- -- 
- -- 33 - 86 

-- 

I Cr00076K1# 
Lab Rabbe: o[JAwIIIERRA,MO Cantractr 

Lab Code: case NO.: SAS tio. I SQC Na-z 61180 

Matrix: (eoil/water) BOIL Lab Sample D t  10311-001 

. Sml8 &/vol: 15.09 (g/ml) Q Lab F i l e  I D 8  

. Level: (low/msd) liow Date Sampleax 

B Hoisttire: not &eo. 3-32 deo. Date Exttaot;edx ' 0 2  -12-96 

Extraction: (SepF/Cont/sonc) sgpp Date AnaLyzadc 02-13-96 

GW Oleanups ( Y / N )  2 f l z  D i l u t i o n  Baatnrr 1 

CRS NO. c30mpouad 



.- 

Lab code- cage No-: 8AS 190.: 6w; No.: S1100 

H a t r i x  I ( eoLl/water) S O I L  Lab sample ID: 10311-002 

sample w t / v o l z  15.12 (g/mL) CI Lab F U e  ID:' . 

-1: ( low/rnedJ LOW Date Sampled: 02-05-96 

0 Moisturi3r not &c. &a ._ Date Exkractedr 02-12-96 

wrautio.nr (6ep8/cont/Sonc) A Data annly~eu~ 02-13-66 

ow aleanupr (Y/H) 2 I?= P i l U e i o n  Fautor: 1 

UJr 

12674-11-2- Aroalor-1016 33 U 
11104-2 8-2 -40- AtOclar-J221 33 t 7 -  
11141-16-5- --0bt-1232 33 -3- 
53469-21-9---Aro01~1242 33 - I I -  -- ii! 672-2 9-6----~alor-l248 
11097-69-1--- Amclor-1254 
11096-82-6-----Arac1ar-l260 

I I 
Concentration of al~alyta h less than the value g i m .  

FORK r PEST 



PCB RESULTS 

I Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor I 

U: Undetected at stated detection limit 



11: 63 

To: Wayne SprorresMick Demos 
Fax Number: (303) 968-8704 

Phone Number: (303) 9688598 

From: John Powell 
Fax Number: (314) 298-87S 

Phone Number: (314) 29&8588 

RESULTS 

U: Not deteded at the detection Ilmk stated 

- -  

. I  . .  





-34 - 34 
l2674-11-2------ AroaIor-1OiG 
11104-28-2------ Arodlor-3.221 
11141-16-5------ Af^Oclor-1232 
53469-2l-9------ Aroclor- 1242 
12 6 72 -2 9 - 6- - - - - - M o r -  1248 
11097-69-1------ Iwc lo t -  12 54 
11096-82-5------ Aroclor-1260 

34 
34 
34 ' 

34 
34 

-0- 
u .  
u -  
-up 
-up 
-up 



I Lab Name: Contract: 262-01 

71 Lab Code; Case No.: SA9 NO.: SDG NO.: S11 
Matrix: (soil/water) 

Sample wt/vol: 30.0 (g/ml) Q Lab Pile ln: 

Level: (low/meb). &ow Date Sampled: 

t MOLGtUre: M t  deC. 2 . dea. 

Extraction: (SepP/cont/SOnal 

OPC Cleanup: (Y/PI a 

60% Lab Sample ID; 10123 cQ02 

01-09-96 

Date Extracted: 01-11-96 

JiQaL- mte Analyzed: 01-16-96 

1 - 0  Dilution Factor: Pg: 

Aroalor-1016 
Amalor-il2i 
Aroalor-1332 

53469-21-9------ Amalor-1241 
Atoo2or-IZd8 

11096-82-5------ Aroclor-1260 

12674-11-2------ 
11104-28-2------ 
11141-16-5------ 

12672-29-6------ 
11097-69-1------~~lOr-1254 

-U- U -34 
-34 
-34 -U- 

U -  - 34 --- 
34 u -  

3 4  u .  
34 u -  

- 

FORM I PEST 



I I cT000s3RM Lab Name: -tract: 262-03 - 

Lab Coder Case NO.: 

~atrixr (soil/uater) SOIL 
SAS No-8 --" SDG No. t S1171 

103.23-003 . Lab Sample TD: 

Sample wt/vol~  30.0 (g/mL) G Lab Pile ID: 
D a b  G ~ ~ t ~ l e d r  01-09-96 Levelr (loor/med} 

t Koisttute: not dec. 9 6 ~ .  

Extraction: (SapF/Cont/Sonc) 

GPC Cleantln: (Y/N a pi:: D i l u t i o n  mator: 

Date sxtracted: 01- 11- 96 

L!QE=- Date AIialyzed: 91-16-96 

1 . 0  

m 

l2674-11-2-  - - - -- Aroclor- 1016 
Amclor-1221 11104-28-2------ 

1 1 1 4 1 ~ 1 6 - 5 - ~ - - ~ - ~ ~ - 1 2 3 2  
53469-21~9--~---Arooior-l242 

Aroalor-1248 12672-29-6------ 
11097-69-1------ Amelor- 1264 
11096-82-8------ Amolor- 1260 

34 U 
34 -u- 

. 34 -0- 
-34 u -  

34 -n- 
-34 -u- - 

C r -  

- - 
- 
- 34 -- 



I moo 0 54S.M I Lab Name: -m Z o U b C t :  262-01 

S W  NO.: -1 Lab Code: a Case NO-: gA9 No.: 

mcr3.x: (aoll/water) -11, . Lab Sample Ib; 10123-004 

Saawle M/VO~: 30.0 (g/ml) *= ” Lab F i l e  m; 
Date Sampled: 01-09-96 

Date Extracted: 01-11-96 

Level: (low/med) J,QH 

* Moisture: ngt dec. 2 doc. 

Date Analyzed: - -  Extractianr (SepF/Cont/S=) SONC . 
1.0 

OPC Cleanupr (Y/rr) pEi: DilUtion Fa-ctor: 

12674-11-2----- -Amalor - 10x6 
11104-28-2------ AMalor-ll21 
11141-16-5------ ~ ~ c i o r - 1 0 3 2  
53469-21-9------ *oalox-l242 
U672-29-6------ Aroclor-1348 
11097-69-1------ ArOClOr-1254 
11096-82-5------ Arwlor- 1260 

U 3 4  
U -  -34 -- 

-34 v -  - 34 -u- U -34 
34 

-34 
U -  
U -  -- 

- - 



36 

36 
36 
36 
94 

l2674-11-2------ ~rocldr-iois 
11104-28-2------ Aroalor-1221 
11141-16-5------ Aroclot-1232 
53469-21-9----- - AroalOt-1249 
12672-29-6------ AroalOr-1248 
11097-69-1------Aalor-l2% 
11096-82-5------ Aroclor-1260 

- 36 

- 150 

-up 
-0- 
-0- 
-0- 
-fJ- 



.- 
I t 

OUANTERRA, I m contraat: 262-01 I cT00056RM 
Lab Name: 

Lab Code: Case N0.t SAS NO.: SDC NO.:  SlJ.71 
Matrix: [soil/watet) 

Sample wt/volt 30.0 6 

Lab G ~ u I ~ ~ c  ID, lQ l23 -006  

Lab F i l e  m: 

Level: (low/med) LOW Date Sampled: - -  
01-11- 96 

SONC Data Andwed: 01-16-96 

1 . 0  

t Moisture; not dea. a dec. Date Bxtracted: 
€xtract ion : (SapF/Cont/Sonc) 

QPC Cleaxlup: (Yml L DE: Dilution Factor: 

I 

0: 

I I I 
concentration of analyte is less khan the ~ l u e  given. 

FORM I PEST 

1 

' 00 



Aroalor-1016 
lllO4-28-2------ Arocl02-r22l- 
11141-16-5------ Aroalor-1132 
53469-21-9------ =Qdar-l2 42 

A m c b X - 1 2 4 8  
11097-63-1------ Amc1or-1254 

12674-=-2------ 

12672-29-6------ 

11096-82-5--~---RroclOr~I260 

34 -+ - 34 -- 
34 u -  

-34 u .  
34 -v.. 

- 

- 
200 

" D -  



Ib ERA SAMPLE NO. PCE ORGANICS ANALYSIS DATA SIiEEZ 
I I Lab Name; 0UWTERRA.MO Contract: 262-01 

Lab Coder Caae No. Y 6A6 NO.; SDG NO.: S1171 

10123-007 
Matrix- (soil/watet) 6011,  ab sample m: 

Level: (lOW/med] Lo 
S;lmplQ vt/vO11 30.0 (S /d )  C- Lflb P i l e  ID: 

W Date Saxpled: 01-09-96 
01-11- 96 

scri:: Date ArrJlyzedc 61-39-96 

0 Holsture: not dec. 3 dec. Date Extracted; 
5xtraction L (Sepa/cont /Sono) 

opc: Qesnup: (Y/N) A px : Dilution Factor: 
10 

J 4  
126 Y I :  11096-82-5------AKx21Or-1260 I 

f l 1  Concentration of analyte is lees than the M ~ U C  @m. 

00050 



- 34 

- 34 

l2674-11-2------ Ar~dlor-1016 
11104-28-2------~~-l;bll 
11141-16-5------ Welor-1232 
53469-21-9------ Amclor-1241 
13672-39-6------ Aroc1.Qf- 1248 
11091-69-1------ -Or-1254 
l l 0 9 6 - 8 2 - 5 - - - - - - A r - 1 2 6 0  

34 

34 
34 
34 
34 

P 
-;- 
-U- u- 
1 .  
-up 

-- 
U 



11674 - 11 -2 - - - -- - Aroalor-1016 
11104-28-2------ -lor - 11 a i  
11141-16-5------ Aroolor-1232 
53469-21-9------ Rro&or-l242 
12672-29-6------ lk0ClOr-1248 
11097-69-1------ Aroalor-US4 
11096-a2-s------ A T d 0 ~ 1 2 6 0  

-34 -u- 
-34 -u- - 34 -- 
-34 u -  

.-34 - -u- 
3 4  -u- 

-34 --E- 



.. 

000 



Lab Code: Case No.1 

XL MattLC: (soil/waterl SO 

sample ott/vol: 30.1 fg/ml) Q 

Level: (low/med) rx]H 

71 SDG NO. I SI1 

Sample ID: 10123-011 

Lab Pile ID: 

Data Gampled: 01-09-96 

12674-11-2- 
11104-28-2- 
11141-16-5- 
53469-21-9- 
12672-29-6- 
11097-69-X- 
11096-82-5- 

I- 
I 

FORFS I PEST 



34 
34 
34 

1 2 6 7 4 - 1 1 - 2 - - - - - - ~ o i o r - 1 0 1 6  
11104-28-2------Aroalor-i22l 
11141-16-5------Ar0alor-1232 

32672-29-6------ mw-1248 
11097-69-1------Aroolor-l2S4 
11096-81-5------ luoclor - la 6 0 

- - - 
-34 
-34 - 34 

34 

53469-21-9------ Alrxrlor-1242 

-u- 
-u- 
-3- 
u -  
-13- 
-up 
-up 



._ . 

EPA SAMPLE NO. 

CT00063RM 1 
I 

Lab Code: Case No.: - BAB NO.: S W  No. : -71 
Lab Sample m: 10123-013 Matrix: (ooil/water) SOY t 

sample wt/volx 3 0 . 1  (g/ml) 0 Lab File I D 1  
Level: (low/medl LQ4p 

t Moisture: not dec. 4 dec - ----, Date Extracted~ 

fi0::L" Date Analyzed; .oa-i6-96 JZxtracthn: <6epP/Cant/Sancl 

QPC Cleanup: (Y/N) pR : Dilution Factor: 1.0 

Date Saarpledx 01-09-96 

- -  

Q 

I I 

UI C w e n t r a t i o n  of andlyte i s  lese t lw the va lue  given. 

FORM I PBST 



lD =A -LE NO. PCa ORGANICS m y 6 1 6  DATA 6-T 

O W .  I cP00064RM 
-0.l I Lab Name1 MO C ~ a t m c t :  2 6 2  

Lab Coder Case No.: SA3 KO- : srxi Ho. : -71 

mtrix: (soil/waterl SOIL Lab sample ID: 10323-014 

%unplewt/wla x a  (g/ml) GI Lab f i l e  ID: 

Level : (low/msdl 

t Moisture: dot dec. 4 

-traction: (SappP/Cont/Sonc) SONC Date ~nalyzad:  

GPC Cleanup: (Y/N) px : Dilution Faator: 1.0 

LOW D a t e  G q l e d :  . 01-09-96 

dec . Oats ExtracreB: - -  

txwammmxrn mTsI 
Q CAS No- Cotmound ( W L  or ug/Kg) UG/XG 

I 1 I I 

12674-11-2------ A m C l O r -  1016 
11104-28-2------ Aroclor-122 1 
11141-16-5------ -lor- 12 32 

12672-29-6------ A m d O r - 1 2 4 8  
53469-21-9------Rmclor-l242 

11097-69-l------Aroclor-1254 
11096-82-5------Aroclor-1260 

u -  
-u- - 34 u -  - 34 -u- 

u -  

34 
34 

_II 

34 
34 
34 

-%- - -- - 

FORM I PEST 



m EPA SAMPLE NOi 
PfB O R W X C S  l4HALYSIS DATA S W T  

I I 

12674-11-2------Aroalor-1016 - 3 4  
i i i o 4 - ~ 8 - 2 - - - - - - ~ 1 0 r , - l 2 2 1  - 34 
1ii41-16-5------Aroclot-1232 34 

malor-1242 34 53469-21-9------ 

1 1 CT00065RM 
I  ab Namer OIIANTBRRA.~ canttact: 162-01 

Lab Code: Case Mo-:  SA3 No. : SDG N O . :  $1171 

Lah Sample ID: 10123-01s Matrix: (eoIl/waterl SOIL 

Sample o r t / ~ a l i  3 0 ,  2 (g/ml) Q Lab Pile 1Dx 

Level: (low/med) LOW Date Sampled: 01-09-96 

0 Moisture: not d e ~ .  4 df?c --- Date Fxtracted: 01- 15 -96 

Extraction: (Sepl?/Coat/Sonc) 60WC D a t e  Analyzed: 01-16-96 

Dilution Factor: 1.0 GPC Cleanupr (Y/H) 2 pE : 

-up 
-u- 
u -  -u- 

-ION UNITS: 
(ug/L or ug/Kg) DO/KG Q 

U: Concencratia of analyte is lese tkuz the value given. 



1D EPA SAMPLE NO. 
PCB ORGNXCS RkGGYSIS DATA ShEET 

OnANTERRA. m.b Name: m CuntracCr 262-01 

Lab Code: Case NO.: - SA6 NO-: sD6 NO.: 51171 
I cTQ0066RM I 

Lslb Sample ID: 10123-016 ~ a t r i x :  (soil/water) SOIL 

Sample Y l t / v u l ~  U.2 (g/ml) 0 lab  Pile ID: 

-el : (low/mad) LQW Date Sampled: 01 - 0 9 - 9 6  

t. Moisture: not dec. 2 dec . Date Extracted: 01 -3.5 - 96 

W r a c t i o n :  (SepF/COnC/Sona) SONC Date Analyzed: 01-16-96 

GPC cleanup: (Y/N A PH Dilution Faomr: 1.0 

1?674-11-2------ArOalOX-1016 
11104-28-2------ Aroalor- 1221 
11141-l.6-5------ Aroalor-I23 2 
53469-21-9------ hroclor-1242 
12672-29-6------~roclor-i248 
11097-69-1------An~c10r-1254 
11096-82-5------ Aroalor-1260 

CAS No- Compound 

34 
34 
34 
34 
34 
34 
34 

- 

I 

U: concentration of analyte is less; than the W u e  given. 

FORM I PEST 

- 0 0 0 9 8  



. .. 

uoolor-1016 34 12674-11-2------ 
iiio4-ae-2------ Aroolor-1221 34 
11141-16-5------ Aroulor- la 31 - 34 
53469-21-9------ Aroclor-1242 34 . 
13672-29-6----1- Aroclor-1248 34 
1,1037-69-1------Aroclor-1254 34 . 
11096-82-5------Ar6alor-l26O 34 

1D EPA SRMPLE No. 
PCB ORGANICS ANALYEIS DATA S W T  

I I 

u -  
u -  
-0- 
-up 
-up 

u -  

0-. Lab Name: MO Contract: 262-01 I I cP00067RM 

Lab Code: case No.[ SAS No.: SW NU. : -11 

h . b  Sample ID: 10123-017 Matrix: (aoil/watet) SOIL 

Sample wt/vol: 3 0 . 1  (S/d.) 0 Lab F i l e  ID: 

Level8 (low/medl Low Date GampLed: 01-09-96 

0 Moisture: not dec. 2 dec . Date Extracted: - -  
9027c 

Dilution Faator I .I, - 0 GPC Cleanup: ( Y P )  E pli : 

I I I 

I I I 

u: Concentration o f  analyte is lese t h a n  the value given. 

FORM I PEST 

00103 



I D  
PClB ORQANLCS ANALYSIS DATA S m  

 ab blame: QUANTECRRA. Mo contract: 442 - 01 

luOClOr-1016 12674-11-2------ 
11104-28-2------ Aroclor-1221 
11141-16-5------ Aroclor-12 32 
53469-21-9------ Aroclor-1242 
12613-29-6------ArQClOr-~248 
11097-69-1------ Aroclor-1254 
i i096-82-5------mclor-1260 

EPA SAMPLE NO. 

I -  CT00068RM 

 ab coder Case No.: 6As NO.:  SDG NO.: m l  71 

Matrix: (t30il/WafCbr) SOIL Lab Sample ID: iait3-ole 

Sample wt/volr 30.2 (g/ml) G Lab F i l e  ID: 

Level: (Low/med) Loop, Dace Sampled: 01-09-96 

t mistwe: not dec. 2 &a. D a t e  Extracted: 01-15-96 

Extraat ion : ( ~ e p ~ / C o n t  / ~ o n c )  601?C Date Analyzed: 01- 16-96 

GPC Cleanup: ( Y / N )  PH: Dilution Fector: 1.0 

WCENTRATION aRcTs: 
CAS NO. Compourld (W/L wml-piLBB-__ Q 

- 34 -u- 
34 u -  - 34 u -  
34 -up 
34 -up 
34 u -  

34 

OD108 I 



Lab Name! QV , MO Contzraci; : 262-01. 

tab code: Case No.: SAS NO.! SIX NO- : 

l2674-11-2------ Aroalor-1016 
11304-28-2------ Aroolor-1221 
11141-16-5------ Aroalor -12 32 
53469-21-9------ EVoclor-l242 
12672 -29-6- -- - --Aroclor-S248 
11097-C9-1------AroCIor-1254 
Il096-82-5------Amclor-1260 

EPA SAMPLE NO. 

I CTO 0 0 6 9 ~ ~  

S1171 

Matrix: (eoil/watet) SOIL Lab Sample ID: 10123-019 

Sample wtjvol: 30.2 (g/d) G Lab F i l e  ID: 

Level: (low/med) M w  Date sampled: 01-09-96 

% MoistUte: not daa. 2 dea. Date Extracted: 

Cxtractionx (SepP/Cont/Sonc) SONC Date Analyzed: 01 - 16- 96 

GPC Cleanup: (Y/N) 2 pH : Dilution Factor: 1.0 

-v- 
u -  
-a- 
-up 
-up 

I J -  

34 
34 
34 
34 
34 
34 
34 

- 
- 

CAS No. comp0-a 

u: Concentration of analyte i s  less than tbe value given. 

FORM I PEST 

J 0 0 1 1 3  





I I C T 0 0 0 7 0 ~  
tab' N a m e x  0UANTELRRA.MO Qonkraatr 3 6 2 - 0 1  

LBb code: I'IMo_ Case No.: w No.: SDG No-: $1171 

Matrix: (aoil/water)  SO^:^ Lab Sample m r  10123 - 026 

Sample w t / t r O l a  30.2 (5,'d) 6 tab F i l e  ID: 

Levelr (low/medl LOW . Data Sampled: 0 1- 0 9- 96 

% Moisture: not dec. 2 . dec. Date Extraaeed; 01-15-96 

01- 16 - 96 gxtraction: (sepF/Cont/Sonc) SONC Date Analyzed: 

GPC cleanup: (Y/N) _ET pl: : Dilucion Factor; 1.0 

34 
34 
34 
34 
34 
34 

U674-11-2------ -a- j.iiL6 
11104-28-2------ AfYMlOk- 12.2 1 
11141-16-5------ Aroalor- 1.23 2- 
53469-21-9------ mmclor-1242 

11097-69-1------ Aroalor-1254 
11096-82-5------ Aroclor-1ZCO 

12672 -2 9-6 - - -- -- €WOC!lOr-I.248 

- 34 

.- 
-up 
-u- 
u -  
-0- 
-up 
u -  

I I I 

U: Concentracion of analyte is l ~ z . 5  than ths value gi-Jsn. 

FQRM I PEST 



1D ERA SAMPLE NO. 
?CE Git&LNICS ANALYSIS LATA SRZET 

I ~ 0 0 0 7 1 I 3  
Lab Name: ou-, M 0 -- Cont::GcL- : 262-01 I 

Code: cilS6 Na.: -_ - SA8 No. : SDQ No.: 51172 

Matrix:  (soil/watml &IL-, Lab Sample ID: 103.77-021 

sampls &/Val: 20.1 (q/inl;.--Q-. -~ -  Lab F i l e  ID: 

Level: (low/med) MPQ -. Dare 6ampled1 01-09-96 

Ti Moisture: not C k C .  3 tlec . - Date Extracted: 01-15- 96 

&traction: (SegP/#nt /So; lc ;  5ZiX Date Analyzed: 91-16-96 

12674- 11-2 - - - - ---lor- IO 3,s 
11104-28-2------~roclor-:.z3.1 
11141-26-5------Amc~or-1233. 
53469-21-9------ Afmalor - 12 4 2- 
12672-29-6------Aroclor-124B 
11097-69-1------ArOClOT-l254 
11096-82-5------Arac~or-1260 

UPC C l e m :  W N )  N j?x: Dilution Ta’agtor: 1.0 

u -  -u- 
u -  
-up 
-up 
-up 

34 
34 
34 
34 
34 
34 
34  

CAS m. compounii 

I I 

* u: ccmcentaatian of andyi;e is less than the value given. 

FORM I PEST 

..* 00006 



_.. 

-_ SAS N0.r sm NO.:  S1172 Lab Code: Case NO.: 

btrix:  (soil/watar) SOT:. 

Sample wt/vol: 3 0 . 0  ( ~ , * ~ - : : u  G I 

Lab Sample ID; w123 -022 

Lab P i l e  ID: 

Level: (lou/med) lBIJ - Date Sampled: 0 1- 09 - 9 6 

Date Bxtracted: 01-15-96 

Rxtractian: (sepB/<knt/aoncj - ,.J <c Date Analyzed: 01-16-96 

f Moisture: not: dec. 2 ciec . 
*- ,- ~ - 

PH 1 Dilution Factor; 1.0 GRC Cleanup:  (Y/N) N 

I I 1 

U: Concentration of analyte is less L.-han a a  value giveu. 

00010 



lD &PA SAMPLE NO. 
PCB ORGANICS AIQLYSIS DATA SHZBT 

I CT00073RM I I&J N W r  COLZlXlatl: 269-01 

SAS NO. : SDG NO. : -72 Lab Code: Case No.: 

Matrix: (sofl/water) SOII. Lab Sample ID: 10113 -023 

Bample wt/volz 30.1 (g/mi!- Lab F i l e  ID: 

~ e v e l x  (low/meB) fl-- Date Gamplcd: 01-09-96 

k Moisture!: not dec. 4 c.cc. Date Extracted: 01-1 5- 96 

01-16-96 Rxtraclloa: (BepF/COnt/Soac; 9ONC Date Analyzed: 

GPC cleanw: (Y/N) -2- g1-I : Dilution FaCCOf: LQ - 

Arodor- 1016 
11104-28-2------ ~ a l o r - 1 2 2  1 
11141-16-5------Alor-~232 
s3469-a1.-9------ Aroclor-1242 
12672-29-6------Aroclor-1246 3 5  
11097-69-I------~lor-1254 

35 

, 12674-11-2------ 

' 11096-82- 5- - -- --Atoclor-ld 60 

FORM I PEBT 



ERA SAMPLE NO. 1D 
PCB ORGi.1(ICS ANALYSIS DATA SHE6T 

I I 

12674-11-2------ Rroalor-1016 
11104-28-2------ Arwlor-1221 
~1141-i6-5------RrOclor-l23a 
53469-21-9------ ~roalor-124a 

Q-. Lab Name: Mc) Contract: a - 0 1  I I CT00074RM 

-3+ 
34 
34 
34 

SDG NO. : all72  ti*b c o d e x  Cas6 No.: SA6 No. : 

mtrixr (soil/waterl SQIL Lab Sample ID: 10123 -024 

sample wt/mlx 30-1 {g/mL) c: Lab File ID: 

Level: (lW/md) LOW - Date Sampled: 01-09-96 

0: MoIature: not dec. 2 dec - Dace ?7xtractedl 01-15-86 

Extractionr (SepP/Cont/Boacl -- so;;.: Date Analyzed: 01-16 - 96 

QPC c l e w :  (Y/N N._ pa: _I--- Dilutian Faator: 1 . 0  

uI Conoenttation of analyte is lese than the value given. 

FQRM I PSST 

000.20 



i To: Wayne Sprolles/Nick Demos' 
Fax Number: (303) 966-8774 

Phone Number: (303) 988.8508 

From: John Powell 
Fax Number: (314) 298-8757 

Phone Numberr (314) 298-8566 

U: Not detected at the detection lim# stated 

: 
Page 1 of 1 



To: Wayne SpmllesMlck Demos 
Fax Number: (303) 966-8704 

Phone Numbec (303) 9868508 

Fmm: John Powell 
Fax Number. (314) 298-8757 

Phone Number: (314) 2988586 

PCB RESULTS 

1 * I S  

1016 1%“ 3252 1242 I 1248 1254 1260 ’ 
QCBLK77490 QCBUCn490 33 u 33 u 33 u 33 u 33 u 33 u 33 u 
9288-001 SS00028RM 3 8 u 3 6 u 3 6 u 3 8 u 3 8 u 3 6 u 5 6  
9268402 ssoO028R.M 38 U 36 U 36 U 38 U 36 U 36 U 36 U 
9288-003 SSOO033RM 39 u 39 U 39 U 39 U 30 U l  39 U 1300 

U: Not detected at the detection llmit stated 

. .. 

Page 1 of 1 

. .  

’ !  ’ 

. .  . .  

, 
. .  

I . . .  
. .  . ,  

. . .  1 -  

. _ . .  

4 )  . 



ST. LCXJIS, MU 

__.- 



.......... .... -__. 

To: Wayne Sprollesflrllck Demos 
Fax Number: (303) 9688704 

Phone Number: (303) 866-8598 

Fmm: John Powell 
Fax Number: (314) 298-8757 

Phone Number: (314) 208-8568 

Date: 9/18/95 

a u u r  

I I .  . . . . . . .  

. .  
- .  . . I  

Page 1 of 1 



To: Wyne SprollesJNick Demos 
Fax Number: (303) 9668774 

Phone Number: (303) 9668598 

F m  John P O W  
Fax Number: (314) 288-8757 

Phone Number (314) 2988566 

PCBRESULTS 

U: Not detecbed at the d W o n  limit stated 

Page I of 1 
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To: Wayne SprulledNick Demos 
Fax Number; (303) 966-8774 

Phone Number: (303) 866-8598 

From: John Powell 
Fax Number: (314) 2988757 

Phone Number: (314) 298-8586 

U: Not detected at the detection limit stated 

Page 1 of 1 

rn.TAWIIA 



To: Wayne Sprolles/Nick Demos 
Fax Number: (303) 966-8774 

Phone Number: (303) 966-8598 

From: John Powell 
Fax Number. (314) 298-8757 

Phone Number: (314) 298-8566 

U: Not detected at the detection limit stated 

Units UGXG 

Page 1 of 1 
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To: Wayne SprdladNick Demos 
Fax Number: (303) 966-5198 

Phone Number. (303) 9664790 

To: Laura Johnson 
Fax Number: (303) 966-3400 

From: John Powell 
Fax Number: (314) 2fB-8757 

Phone Number: (314) 29&8566 

PCB RESULTS 

U: Not detected at the detection limit stated 
Units: UGKG 

i 

Page 1 of 1 



To: Wayne SproNedNick Demos 
Fax Number: (303) 966-4388 6 5 3 3  

Phone Number: (303) 9664790 

To: h u m  Johnson 
Fax Numtxx (303) 9683400 

Fax Number. (314) 288-8767 
phone Number: (314) 298-8566 

From: JohnPowell 

PCB RESULTS 

e 

U: Not detected at the detection limit stated 
Units: UGKG 

.. . . 

Page 1 of 1 



ID EPA SAMl??LIS NO. 
PCB ORGANIC8 ANALYSIS DRIEA SHB8T 

I SS00430RN 
LabNamel ,-RRA. MO Cantractr -01 I 
Lab Code: Ca6c No-: %As 100-1 SDC No-: 51181 

fiatrix: (soil/watar) SOIL tab Llample IDS 10377-001 

Sample wt/vol: 30.0 ( g / u ) c r  LfLb Bile 1 D I  

03-15-96 Level: [lou/med) M W  Date Barnpled: 

% bhisture: not deo. 14 dac - D a t e  Extracted: 02-21-9 6 

Extraction: (8epF/Cont/Sonc) Date Analyzed: 02-22-96 

1 GRC Cleanup: ( Y / N )  _re par Dilution Puator: 

Q4S NO. COarBaud 
C O N C X ~ ~ T I O N  UNITSx 
(ug/L or ug/Kg) UG/KG Q 

32674-11-2----- Aroolor-1016 38 
11104-28-2----- Aroolorl221 38 
11141-16-+--- Amclorl232 U 

53469-21-9---- Aroalor-1242 -U- 
12 672 -29-6----Ar0~10r-1248 

U -  
P 

11097-69-1----- ~ 0 0 1 o r - ~  6 4 
1109 6-02-S--- Aroalor-l26Cl 

~ ~~ ~~ 

0: Conoentrtion of analyte ie lees than the value given. 

EORH I PEST 



I S S 0 0 4 3 0 R & ~ ~  
Lab Names 0CTRNTERRA.MO Contraot: 262.01 I 
Lab Code: fTMa Case No.: SAS No.: 6DO No.: 51181 

Matrix: (eoil/water) SOIL Lab Sample ID: 10377-00lM3 

Sample wt/vol: 30.0 (g/ml) u L& F i l e  ID: 

Level: (low/rned) LOW Date Sampled: 02-15-96 

% Hbieturei not dea. 14 dec . Date Extrauted: 02-21-96 

Bxtcactfon: (sepF/Cont/sonc ) SONC Date Analyzed: 02-22-96 

GPC Cleanup: (Y/N) -J- gH: D i l u t i o n  Faattort 1 

ias74-i1-2------ z U O c l ~ - l O l 6  
11104-28-2------ Aroclot-1221 
11141-16-5-----AtoCl~~32 
53469-21-9---- Amalor-l242 
12672-29-6--- atoalor -u4~  
11097-69-1-----Aroalor-1254 
11096-82-5-- Aroulor-;116O 

180 
38 7 

-3- 
-tI- 
T I -  
*D 

- - 
3 8  
-34 
-28, 

38 -- 
300 

ias74-i1-2------ z U O C l ~ - l O l 6  

11141-16-5-----AtoCl~~32 
53469-21-9---- Amalor-l242 

atoalor-u4~ 12672-29-6--- 
11097-69-1-----Aroalor-1254 
11096-82-5-- Aroolor-;116O 

11104-28-2------ Aroclot-1221 
180 
38 7 

-3- 
-tI- 
T I -  
*D 

- - 
3 8  
-34 
-28, 

38 -- 
300 



1D EPA SAWPLE NO. 
PCB ORQANICG ANALYSXS DATA -ET 

S600430R”SD 
U b  Name: OuM- C o n t r a c t ;  262-01 I 
Lab codti Case NO.: BAS NO. I SDC No.: 31181 

Hatrhr (aoFl/water) SOIL Lab Sample ID: >377 -001NSD 

sample wt/vol: 30.3. ( g / m l ) - a .  Lab File I D :  

D a t e  Sampled: 02-15-96 Levels (low/Md) W 

C Hofaturez not deo, 14 dec . Date Bxtraatodr 02-21-96 

Bxtrsotiont (PepF/COnt/Sonc) s(INc Date Analyoedr 02-22-96 

GPC Cleanup: (Y/N)  pH1 D i l u t h n  Factor; 1 

12674-11-2----- Aroclor-1016 
13.3.04-28-2------ Aroeior-iaai 
l l l . 4  1-1 64-- Aroclor-1232 
53~69-2I-4-----~00lor-1242 
l2672-29-6------ Aroclor-1248 
11097-69-1------ Aroolor-1254 
11096-82-5------ A t O C l O ~ l 2 6 0  

CAS NO. Compound 

184 u -  

- 38 U -  - 38 x u 1  

38 D - 
38 U 
38 
2 60 

-tJ- -- 

C O N C E “  UblfTBa 
(ug/L or ug/Kg) U W K O  0 



I 

lD EPA SAMPLE NO- 

SS00434RU I 
PCB ORGANIC8 ANALYSIS DATA SHEET 

Name: -140 Contract: 262.01 
L& Coder ITWO Case NO.: SA9 No.: SDO Na.: 61181 

Matrix: (soil/water) SOIL tab Sample ID8 1o377-002 

Sample wt/volr 30.1 ( g / m l ) a  Lab F i l e  ID: 

Level: (loar/med) _Low. Date sampled: 02-15-96 

0 Moisture: not dec. 11 dec- Date Xxtracted: 02-2 1-96 

- 02-22-96 Bxtraationr (Sepr/~ont/loaa) 8919c Date Analyzed: 

GPC cleaaupi (Y/N) P" D i l u t i o n  Famor 1 1 

12674-11-2----- iwoclot-1016 37 
11104-28-2-- Aroalor-1221 

J I  
53469-21+9---- A r O O l o r - ~ 4 2  37 
12672-29-6------hclOr-1248 

4 6 7  1 
~~ ~- ~- __ ~ 

V: Concentration of analfie le less than the value given. 

Q 

U 
U -  
U -  
-TJ- =cz 

FORM I PEST 



W EPA SAMPLE NO. 
PCB ORGANICS ANALYSIS DATA SEEZJ! 

1 I 

12674-11-2------ AtOUlOr-1016 
11104-28-2------ Amclot-1221 
11141-16-5------ Aroalor-l232 
93469-25-9-----koclor-1242 
12672-29-6------ A r O O l O F l 2 4 8  
11097-69-1----~roolor-la64 
11096-82-5------ Aroclor-12 60 

I SB00437RM 
L& Name: QUAN'PERRAIM 0 Cantractr 262.01 I 

37 U 
37 -U- 
37 U -  
37 -0- 
37 I J -  
37 U -  
4 4 7 - -  

Lab Code: f%fie No.: 92L5 No.: SVO No.: S1182 

Hatfix: (eoil/water) BOIL tab Sample ID: 10377-006 

Sample wt/vQl :  36-1 (g/ml) a Lab B i l e  IDS 

Levels (low/r#d) LOW Date Sampled: 02-15-96 

t waisture: not Qec. 11 dec- Date Bxtractedr 03-23-96 

Brtraationr (SepF/Cont/sono) 8oNa Date Analyzed: 02-2 2-96 

OPC Cleanup: ( Y / N )  2 pHt D i l u t i o n  Paatorr 1 

CAS NO- Compound 

BOW I PBST 



EPA SANPLE NO- lD 
P a  -fa -SI3 DATA 8-1 

I I PBLROl 
Lab flame: QUAIWEWL- Contraott 262.01 

L& code: Case Ho.: 8AB bfo.2 SW No,: m J . 8 2  

Matrix: (eoil/water) son  Lab sample ma BLK92601 

sample wt/vol: 30.0 (g/ml) u Lab File ID: 

Level: (low/med) LOW Date Sampledr 

% Moisture: not dec. deo . Date Xxtractedr 02 -2 3 -9 6 

Extraction: (SepB/Cont/Sona) SOAC Data Analptadr 02-28-96 

1 Dilution Factor: GPC Cleanup: (YD) 2 pH: 

12 674-11-2---- Azoalar-1016 
11104-28-2-----%roclor-1221 
11141-16-5- ArOalor-u32 
53469-21-9----- Amclot-1242 

CAS m. compound 

33 U 
33 -u- 
33 -lJ- 
33 U - -  
33 -IT- 
33 -U- 

U - -  33 -- 

I I I 

12672-29-6------ Aroclor-1248 

11096-82-5---- aroclor-1260 
11097-69-1----- ELr0010r-1254 

V: concen-ation of analyte le less than the value given. 

8OO/ZOO 



7 

12 674-11-2--- koclot-1016 
11104-28-2----Aro0l~-~221 
11141-16-5------atoclor-1232 
-53469-21-9------Aroalox-1242 
12672-29-6-- Aroalor-3.248 
11097-69-1------Aroalor-1254 
11ag6-82-5------~rooio~-i26~ 

lD EPA S m L B  NO. 
PCB ORGANICS ANALYSIS DATA S m T  

PSPROl 
Lab Name: QmuJTERRA I MO contraat : 262.01 

I,& Code; I.rH0 case No-: SA8 No. : 

M a t r i x :  ( S O i l / W 8 t e r )  SOIL Lab S a m p l e  ID: SPK92501 

sample wt/vol: 30.0 ( g / m L ) s  Lab P i l e  ID: 

Level: (low/md) LOW Date Sampled: 

SDG No.: 51182 

% misture: not dec. dec . Date Extracted: 02-23-96 

ExtractioI1: (SepF/Cont/Sonc) SdNC Date Analyzed: 02-28-96 

Dilution Factor: 1 GPC Cleanup: (Y/W) .. N pH : 

160 
33 
33 
33 
33 
33 

170 

CAS NO, compound 

I I 

I 

ut concentsation of d y t e  ie lese than the value given. 

600/600 a 



m EPA SAMPLE NO. 
PCB aRDR24ICS ANALYSIS DATA SHEET 

I I 

I ss00463RM I  ab Name: QUANTERRA n MO Contra&: 262.01 

SAS No.: SDG No.: S1182 Lab Code: ITMO case No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 10394-001 

sample wt/vd.: 30.2 (g/d) Lab F i l e  X D x  

Level: (low/rned) Low Date sampledx 02 -21-9 6 

% Moisture: not dec- 3 dec , Date Extracted: 02-23 -96 

Extraction; (SepP/Cont/Sona) 

GPC Cleanup: (Y/Lo) N 

CAS NO, compound 

80RC 

px: 

Date Analyzed: 02-28-96 

Dilution Factor: .A 
C C I H m O H  UNITS: 
( U d L  or ug/Kg) UG/KG 0 

I I I I 

I I I 

Concentration of analyte le less khan the value given. 



I '  

, 7' '. 

12674-11-2---- &oclar-1016 
11104-28-2----- Aroclor-1221 
11141-16-5--- AroclO*1232 
63469-21-9------Arwlo~1242 
12672-29-6--Arool0r-s48 
11097-69-1---Aro010~~54 
11096-82-5-----AroolOr-1260 

I . 

36 U 
-V- 
U -  

36 . u -  
U -  
-1J- 

- 
36 
36 

36 
36 
270 

P 

- 
-_L_ - - 

600/VOO@ 

--. 

i 



Lab code: Case No.: 8A6 H0.r 6DG NO.: s 1 8 2  

Matrix: (eoi.l/water) SOIL Lab Sample ID: 10394-003 

sample wt/vol; 30.0 (g/ml) u Lab File ID: 

Level: (low/-) LOW Date Sampled: 02-21-96 

0 2- 23-9 6 % WoFsture: nut &ec. 13 . dea. D a t e  Extractecli 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 

GPC cleanup: (Y/N) N pH : DFlution Baator: 1 

12674-11-2-----Aroclor-l016 
11104-28-2---Aroolor-l221 
11141-16-5------ ~ o o l o t - 1 2 3 2  ~ 

53469-21-9-----wO~~i0~-~4a 
12 672-2 9-6----- AtoClOlr-1248 
11097-69-1--Aroalor-12Iib 
11096-82-5----- AXOClOr-12 60 

I 

CAS NO- Campolllld 

’ 38 U 

- 3a f f r  
38 -tJ- 
38 -U- 

U -  

u -  

- - 
--. 38 

38 
280 

I I 1 I 

u: Concentration of analyte is less than t h e  value given. 

SOO/QOO@j 



Lab Name: OUANTBRRA, MO Contraatr 262.01 

CAS no. Compound 

I 8900473- 

I I 

, 12614-11-2---Afocl0~1016 I 140 
i i ~ o ~ - ~ a - 2 - - - - ~ ~ 0 ~ i o z - 1 z z 1  
11141-16-S----Aroclot-1232 ~ 

-_ - . - - - 
11097-69-1----~oclor-l254 
11096-82-5---ArOclor-l260 

-- -I- 390 
I I 

U: Concentration of a l y t ~  is lees than the value given. 

600/@00 @ 

Q 



lD 
PCB ORQANICG ANALPSI8 DaTA W E T  

- 

Lab Name: orJA2(TTem. m Contract 2 262.01 

12674-11-2----- Aroclor-1016 140 
11104-28-2---~0clo~~~21 38 0 -c 11141-L6-&----- Rroclor-1232 38 
53469-21-9---- Aroolorl242 3a -=- 
12672-29-6---- Aroclor-1248 38 

-- 
U -- 

BPA SAMPLE NO. 

11097-69-1------Aroa1or-1254 1 11096-82-5----Aroc~O~or-1260 

1 

38 u -  
350 

SS00473R"SD I 
I 

L& Code: Cas6 No.: sas NO.: SDG No.: 151182 

Matrix: (soil/water) SOIL Lab Bample ID: 10394-003NsD 

Sample wt/vol: 30.1 ( g m 1 . S  Lab File u): 

Level: (lour/med) IxIw Date sampled1 02-21-96 

0 Moiatura: not dea. 13 dec. Date Extrautad: 02-23-96 

Extraction: (SepF/Cont/GodC) SONC Date Analyzed: 02-28-9 6 

GPC Cleanup: (Y/N) 2 Pa2 D i l u t i o n  Factor: 1 

ca6 NO. conrpound 
CONCENTRATION UNITS : 
(ug/t or ug/Kg) uc/Kc Q 

I 1 I I 

I 1 1 I 

u: concentration of analyte is less than the value given. 

800/LOO@ LEL8 882 P T S a  6O:ET 08/8Z/ZO 



1D BPA SAMPLE NO. 
PCB ORGANICS ANALYSIS DATA *SKEET 

I I 

12 6 7 4- 11-2---- Araalor-1016 
11104-28-2-- ArOClOr-l221 
11141-16-5----Aroclor-1232 
S3469-21-9-- Aroclorl242 
12 672-29-6----Aro~lOr-1248 
11097-69-1----- atoalox-1254 1 11096-82-5----- Aroclor-1260 

I ss00477RM I Lab Name: QuANT&RRA r MQ Conttaut: 262.01 

36 U 
35 -U- 
35 -u- 
36 L T -  
36 0- 
35 -u- 
138------- 

code: Case No.: SA8 No.: SDG No. : ,31182 

Utrb I ( s o i l / w a t e r )  6011, Lab Sample ID: 10394-004 

sample wt/vol: 30.2 (g/ml) u Lab File ID: 

-vel: (low/med) Lcrw D a t e  Sampled: 02-21-96 

Date Extrauted: 02-23-96 

Extraction: (SepB/Cont/Sona) SOFIC Date Analyzed: 02-28-96 

% Moisture: not -0. 5 dec. 

GPa cleanupr (r/W) pa: D i l u t i o n  Onator: 1 

CRS no. Compound 

u: Concentration of analyte is lese than the value given. 

600/800W 



ID EPA SAMPLE No. 

I 
PCB ORGANICS ANALYSIS DATA SHRET 

12674-13-2------ Aroclot-1016 35 
11104-28-2----AtOOl~~~1 3s 
11141-16-Ei--~o~l~~1232 35 
53469-21-9----Am01~1242 35 
12672-29-6-- Aroclorl248 35 

Lab w-: 00- , no Contract: 3 2  .01 I ss00481R24 

, 11097-69-1----- &roolor-l254 
11096-82-5---- AroaJ.0~-12 60 

L& -E: Case NO.: SAS No. : SDQ N0.r 61 182 

Matrix: (aoil/watar) SOIL Lab Sample ID: 10394-006 

Bample wt/volt 30.1 t g / m l ) , a ,  Lab Pile ID? 

Level: (low/med) Low Date Sampled: 02-21-9 6 

k misture: not dec, 6 dec . Date Extracted: 02-23-96 

35 
240 

Extraction: (SepF/Cont/Gonc) smc Date Analyzed: 02-28-96 

1 GpC Cleanup: ( Y / N )  2 pH* D i l u t l o n  Factor 8 

CAS NO- Compound 

I I I 
U 

U -  
-U- 
-U- 
-TJ- 
u =  

L9L8 862 P T C S  OT:9T 06/8Z/Z0 600/600@j 



(Xtormerly ITA3 - St. Louis) 
ST- LOUIS, MO 

St.  Louis Laboratory 

i 

c 



1D SPA SAHPLZ NO- 
PCB ORQANICS wmysIa DATA S H ~ ~ E I T  

I 

SS00438W 
Lab Name: OUANTERRA, na Contract: B . 0  1 

Lab Code: case No. t sA9 No. : SDG No.: 91181 

Matrix? (soil/water) SOrL Lab Bamplc ID: 10377-003 

Sample wt/volr 30.2 (g/ml) CY Lab Pile ID: 

Level: ( l o w / W )  LOW Date 6irmpledt 02-15-96 

=674-11-2------ Araalor-I016 
11104-28-2----- A r O C l Q r - ~ a 1  
11141-16-5------ Aroclor-1232 
53469-21-9------ Aroclor-1242 

% Moisture: not dec. 6 Cleo - D a t t a  -dated: 02-21-96 

E x t r a d i o n x  (SspB/Cont/Bono) SOHC Date Analyzed: 02-22-96 

QPC Cleanup: (Y/H) A PHZ Dilution Paator: 1 ' 

35 
3s 
35 
35 
')C 

I I 

2 2  I 2 C  

I I 

Ur concentratim of analyte is lesa than the value given. 

FORM I PEST 



1D EZ'A SAMPLE No. 
PCB ORQAAICS ANA&YSIS D F A  SHEET 

I S5004AlRM 
Lab Nacae: QUANTERRA,KO Cantract t m . 0 1  I 
L& code: Case No.: SAS No. 2 SDG N0.r s t 3 1  

atrbc: [ soil/water 1 Lab Sample ID: 10377-004 

sample wt/vol: 30-0 (g /d )  u Lab B i l e  ID; 

Level: ( l a s /med)  LQn Date Smpledr 02-15-96 

Noiscure: not dec. 18 dec. Date Extracted: 02-21-96 

Gxtraotion: (SepF/Cont /Sone) Date Analyeedt 02-21-9-6 

12674-ll-2------Aroclnr-1016 
iiio4-2a-a----- -Atoclor-1221 
11141-16-5- A r o c l o r ~ 3 2  
53469-21-9------ Rr0010a?1242 
12672-29-6------ Atoclor-1248 ' 

11097-69-1------ Afoclor-1254 
11096-82-5------ Aroolor-ll6O 

OPC Cleanup: (X/N) 

40 U 
40 -(J 
40 tr- 
40 -U- 
4 0  tf- 
40 U -  

0- -- PO 

CAS NO. COmpOund 

D i l u t i o n  Paator: 1 

I I I 

I I I 

Ut concentration of aaalyte 1s less than the value given. 
, 

PbRM I PEST 



1D EPA SAMPLE NO. 

SS00447RLi I 
PCB ORGANICS ANALYSIS DhTA SHBIFP 

 ab Name: QUhNTERRA MO contract: 262.01 

L& Code; fTMo Case No.: SAS No. : SDG NO.: 51181 

Matrh: (soil/waLer) SOIL  ab Sample ID; 10377-005 

samplo Wtjvol: 30.0 (g/ml)-  ab File ID: 

Level: ( l ~ ~ / m e d ]  Data Bpmpled: 02-15-96 

12674-11-2----- A r O c l ~ - 1 0 1 6  
11104-28-2------ Aroclor-1221 
11141-16-5------ Aroclor-1232 
93469-ai-g------ Aroolor-1242 
12672-29-6------ Artoclor-1248 
1109?-69-1------ Aroclor-1254 
11096-82-5------ A r o c l a r l Z d O  

P mieture:  not dec. a dec . Date Gwtraated: 02 -21-9 6 

ExtractLon: (sepF/Cont/Sona) SONC Date Analyzed: 02-22-96 

D i l u t i o n  Paatorx 1 GPC Cleanup: ( X / N )  pH : 

36 
36 
36 
36 
36 
36 
270 

I I - -  

I I 

OX concentration of analyte i s  less than the value given. 

FoEa I PEST 



lD $PA S-LE NO, 
PCB ORGANICS AblALY818 DATA 3-T 

S S 0 0 4 5 0 ~  
Lah Name: oWANTERRA,Mo contract: 3 6 2 .  01 i 
Lab code: Case NO. t SAS NO. 3 SDQ No.: S1181 

M a t r i x :  (soil/water) SOIL Ltab Sample ID: - 10377-007 

Gample wt/volr 30.0 (g/ml)- Lab P i l e  ID: 

Level: (low/&) LOW Date Sampled: 02-15-96 

8 Moistufe: not d e c - L 2  dea. Date gxtracted: 02-21-96 

Extraction: (BcpF/Cont/60no) Date Analyzed: 02-22-9 6 

Dilut ion  Pautor: 1 QPC Cleanup: (Y/N) 2 pH : 

~ c E " l W T I O Z J  UNITS: 
CAS NO. cornpound (w/b o= W # S )  m/m3 Q 

12674-11-2- Aroclot-1016 ~- 37 u -  I 
11104-28-2-----Ar001.0r-1221 37 U -  
11141-16-5---- A~3Xlor-1232 

37 &69-21-9------ Araalor-1242 
12672-29-6--- Aroclor-1248 
ll097-69-1------ a t o c l o r l 2 6 4  
iiog6-8a-s------ Afoa lor-12 60 

I I 

0: concentration of analyte i s  less than the v a l u e  given. 



1D EPA SAMPU NO. 

I SSOOQ55RFl I 
PCB ORGANICS AMALYSIS DATA BHEBT 

Lab Name: QUANTERRArMO Contract :  262 - 01 

L& Code: CdSe NO.: SA3 KO-:  SDG No.: s1181 

Matrix: (soil/water) SOX& Lab Sample ID: 10377-008 

Sample wt/volt 30.2 ( q / d ) . s -  Lsb rile ID: 

Levelr (Iw/med) I& Data Barnpled: 02-16-96 

% Hoisture-. not dec. 10 de0 . D a t e  Extractsdr 02-2 1-96 

02-22-96 Extraction: (SepF/Cont/Sonc) 6o#c Date Aaeilyaedx 

GPC Clemup: (Y/N) 2 pH : Dilution Factor: 1 

1267 4-1l-2----- Aroclor-1016 
1110&-28-2----- A Z Q C l O F 1 2 2 1  
11141-16-5--4- Aroolor-1232 
53469-21-9------Aro~lor-1242 
12672-29-6---- Atota lor -1 2 48 
11097-69-1---- Aroc l o r  12 54 
iiogti-a2-5------ Axoolar-1260 

CRB NO. Oompound 

37 u 
37 f l -  
37 -tJ- 
37 U -  
37 - u -  
37 [ J -  
67--- 

I I 

uz concentration of andyte is less than tbe value given. 



1D BPA S W L E  NO, 
PCB ORGANICS ANALYSIS DATA SBEET 

Lab Name: OUANT J3RRASHO contraat1 262.01 - I  I 
Lab code: Case NO,: 

SS00460RM 

SDG NO.: 81181 SAS NO. : 

Matrix1 (eoil/water) SOIL Lab Sample ID: 10377-009 

slmple wt/vol: 30.0 (g/ml)- Lab F i l e  XD: 

Level: (low/med) L O W  Date Sampled: 

% Moisture: nor deo. 8 deo . Date Extraatedi 

- 02-16-96 

02-21-96 

Extractioni (GepF/cont/Sonc) smc Date Analyzed: 02-22-96 

GPC Chmrlup: (Y/N) 2 pH3 Dilution Factor: 1 

CAS NO- Compound 

I I 

I 1 

Ut concentration of analyte is le39 than the value given. 

Q 
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i To: Wayne Spmlles/Nick Demos- 
Fax Number: (303) $664774 

Phone Number: 003) 988-8588 

From: John Powell 
Fax Number: (314) 2988757 

Phone Number: (314) 288-8588 

Page 1 of I 



. .  

FAX 
13715 Rider Trail North 
Earth City, MO 63045-1205 

Date 3 / - 2  2-74 
Number of pages Including cover sheet <. 

To: ~ / 

Phone (314) 298-8666 

Fax Phone. (314) 298-8757 

.... __. -- 

................ ...I-- 

.... -_I-.."- 

."--.. 
- 
- . ".̂  

""I 

.......... 



Lab Name: OrJANTB RRA.nQ contractr z s p o i  

L ~ J J  code: ITMO * ~ a e e  NO. : SA9 No.: SDG No.: 

12674-11-2--- Arw lor- 10 1 6 
11104-28-2--- Arcxllor-122 1 

53469-21-9--- Aroalor-1242 
12672-29-6----- Aroal0x-1248 
11097-69-1------ A r O U 1 0 ~ 1 2 9 4  
11096-82-5----- AroolorlZ60 

iii4i-i6-s--~t0~i0r-i23a 

EPA SAMpfiE NO. 

SS00352Rw 

S1165 

340 u -  
340 I J -  
340 u -  
340 U 
34Q U -  
340 o= 

- 

3100 - 

Matrix: (aoil/water) SOIL Lab Sample m: 9990-001 

Smple wt/vol; 30.4 .(g/rnl) u Lab Pile ID: 

Level: (low/med) LOW D a b  Sampled: 12-05-95 

% Nohture: not dea.  4 dea. Date Extracted: 12-18-95 
Extraotion: (SepB/Cont/Sono) smc Date Analyzed: 12-20-95 

GPC C3eawp: ( Y / I )  N p a t  Dilution Factor: 10 

CAS NO. =-d 

I I I I 

I I I 
Ur Concentration of anal- i8 leas than the value given, 

FQRM I PEST 



m 
PCB ORGANICS ANALYSIS DATA SHggT 

12 674-11-2------ Rroolor-1016 
11104-28-2~Aroclor1221 
11141-16-5----~Clo~~~~ 
53469-21-9------ ?~roclor1242 
l2672-29-6----- Aroalorl2 48. 
11097-69-1--Aroclor-1254 
11096-82-5----- Aroclor-12 60' 

Lab Name: QWZMTERRA , MO contracti 262-01 

35 
35 
35 
35 
35 - 
35 

230 
__I 

SDG NO-:  ab code: Case No.: SAS Bo.: 

SS00359RM 1 
I 

51165 

Matrix: (aoil/water) SofL 

sample wt/vol: -30.0 (g/ml) u 

Lab Sample ID: 9990-002 

Lab P i l e  ID: 

Level: (low/&) L O W  Date Sampled: 12-05-95 

% Moisture: not beo. 6 dec. . Date Extraated: 12-1 8-9 5 

Exttautiont (seplf'/cont/Sonc) 8ONU D a t e  Analyzed: 12-20-95 

6PC ClLeanUp: (Y/N)  2 P* * D i l u t i o n  F a d o r  I 1 

CAB No. comgound 

I I I 

.- 

0: Concentration of analyte Fe lees than t h e  value given. 

FORX I mST 



1D 
PCB OROApJlCS ANALYSIS DATA SFXEJ3' 

1 2 6 7 4 - 1 1 - 2 - - - ~ ~ l 0 ~ - 1 ~ 1 6  
11104-28-2---- A r W l O r - l 2 2  1 
llr41-16-5----Araolor-11J2 
53469-21-9-----Aroalor-1242 
12672-29-6----- Aroalar1248 
11097-63-1---~--Aroalar-12b4 
1109 6-82-S----- Aroalorl260 

Lab Name: ODANTBRRB, Mo contraat8 262-01 

72 U 
72 u -  
72 u -  

-lJ- 72 
U -  72 . 
U -  72 

800 

- 
_L__ 

-- - 

$PA SAMPLE No. 

I sS00364RH 

S1165 

Matrix: (8oil/water) SOIL Lab Sample ID: 9990-003 

Lab P i l e  ID: Sample wt/vol: 30.1 (g/rnl) Q 

Level: ( l o w / m e d )  Low D a t e  Sampled: 12-05-53 5 

% Moisture: not deu. 8 dec . Date Extracted: 12-1s-95 

Extraction: (SepF/cont/Sona) SOlQC Date Analyzed: 12-2 0-9 5 

GPC Cleanup: (P/N) 19 pa: D i l u t i o n  Factor: 2 

I PEST 



. -  

12674-ll-2---Aroolor-1B16 
13104-26-2----- Aroalor-1221 
3.3.141-16-5----- Rraolor-1232 
5 3 4 69-2 1-9---- Aroclor-1242 
12 672-23-6---- Aroolor-1248 
1~097-69-1---Aroolor-1254 
11096-82-5----- Arw10r-1260 

1D EPA SAMPLE NO. 
PCB ORGAETIaS 2WALYSIS DATA SHEEZ 

SS00367RM 
Lab Name: Q-.MO contraott 262-01 

Lab code: fTMO Case No-: SA9 No.: SDG No.: 51165 

~ ~ ~ t r r i x ;  (eoil/water) SOIL Lab Sample ID: 9990-004 . 

Sample wt/vol: 30.3 (g/ml) u Lab F i l e  IDz 

Level: (low/med) LOW Date Sampled: 12 -05 -9 5 

% Hoiature: not dec. 3 dec - Date Extracted: 12-18-95 

M r a c t i o n  : (SepF/Cont/Sonc) soma .- Data Analyzed: 12-20-95 

GPC CLQaIlUp: (Y/NJ pa: D i l u t i o n  Farstor I 1 

CONcEIKDWrroI9 UNITS: 
CAS NO- Colapound (UQ/L or us/as) UC4/KG - Q 

34 U 
34 

34 U 
34 . 

-KJ- 
34 u -  

-U- 
34 u -  

-- 
-- 

240 - 

I I -  I 



QUMTERRA 
ST. LOUIS, MO 

FAX TRANSMISSION 

If You Experience Trouble, C a l l  (314) 298-8566 

Pcs 'J 



'. , .' 

- 380 - 380 
12674-11-2------ Aroclor- 1016 
lU04-28-2------ Aroclor-lz21 
11141-16-5------Arodlor-1232 
53469-21-9------ ~roclor-iaa 
12673-29-6------ AToclor-1248 
11097-69-1------ Aroclor-l254 
13.096-82-5------ Arodor- l2 60 

380 
380 
380 
380 
8600 - 

Name: QoANTGRRA.MO COnttaCt: 262.01 

Lab code: ITMo Case No.: SAS NO.: sw No.: 
M a t r i x :  (soil/water) 601~; . Lah sample ID: - 

-0- 
u -  
u -  
u -  
u -  
- u .  

-1 SS00486RN 

91185 

11002-001 

Sample wt/vol: 30.1 (g /d )  Lab P i l e  ID: 

favel: (low/med) L O W  Date Sampled: 05- 01 - 96 

05-06-96 

05-07-96 

4 Moiskure: not dec. 1 4  deo. Date Bxtracted: 

Extract ion : (sepp/Qn t /sone) smc Date Analyzed: - 
GPC Cleaaup: (Y/N) 2 pH : Dilution Factor: 10 

I PEST 



ul P A  SAMPLIS rpo. 
PC8 ORWiNXCS ANALYSIS DATA SaEET 

Lab Name: O W .  MO Contract: 262.01 I I 6600486Rb1~s 

Lab Code: Case NO.: 8A9 NO.: SDG NO.: S1185. 

h t r i x r  (soil/water) S o n  - Lab sample ID; 11002-001MS 

Sample wt/vol: 3 0 . 0  ( g / d )  cr Lab File ID: 

Level: (low/md) L O W  D a t e  sampled: 05-01-96 

Moisture: not dea. 14 dec . Date Extracted: 05-06-96 

Extraction: (SepF/Cont /Sono) SOHC Date Analyzed: 0.5- 07 - 96 

GPC Cleanup: (Y/N) 2 pH: Dilution Factor: 10 

12674-11-2------ Aroclor- 1016 260 
390 ll104-28-2------ Amclor- 1221 
390 

390 
390 
7200 

11141-16-5------ ArOd.Or-l2  32 
53469-21-9------ Arodor-3.242 -390 

J -  

-up 
-up 

u -  
-3 . .  

Ut cancentration of analyte is lese than the value gim. 

BQRM I PEST 



Lab Name: 0-1 Mo Contract : 262.01 I 
I,& Code: Case NO.: SAS NO.: SDO NO.: 61185 

M a t r i x :  (aoil/water) SOIL - Lab Sample m: 11002-00l.MSD 

Sample wt/vol: 30.1  ( g / d ) . q  Lab File II): 

Level: (low/med) L O W  D a t e  sampled: 05-01-96 

It Moisture: not dec. 1 4  dec . Date Extracted: 05-06-96 

Extraat ion : (SepF/Cont/Sono) smc Date Analyzed: 05-07-96 

GPC Cleanup: (YhJ)  N pH: Dilution Factor: 10 

CAS NO. Coaq?ound 

I I I 

I I I 
U: Concentration o f  analyte is less than the value given. 

FORM I PEST 



lD =A SAMPLE No. 
PCB ORGANICS ANALYKCS DATA SHEET 

I S O 0 4  8 7BM I x,clb Hame: -.MO Contract : 262.01 

Lab code: ITMO Case No.: SAS NO.: SDG NO-: S1185 

Matrix: (soil/waterl SOIL - Lab Sample ID: 11002-002 

- - ~ O C l ~ - 1 0 1 6  
--Aroalor-1221 
--Aroclot-l232 - -Aroclor-l242 
--Aroalor-l248 
- -Aroclor-l254 
--Aroalor-l260 

Lab File ID: 

380 .- 
380 u -  
380 -up 
380 

380 
380 -;- 

7- 

*5300 

Level: (lov/med) L O W  Date Sampled: 05-03-96 

t; MOiQture: not dec. 13 d e C  - Date Extracted: 05-06-96 

Extraction: (SepP/Cont/Soao) smc Date Analyzed: 05-07-96 

GPC Cleanup: (Y/N) N pH : Dilution Factor: 10 

C O N W O N  WITS- .  
CAS m. caaq?ound (ug/L or ug/lQ) ITC/KG Q 

I I I I 
l2674-11-2---- 
lllOQ-28-2---- 
11141-16-5---- 
53469-21-9---- 
12672-29-6---- 
11097-69-1---- 
11096-82-5---- 

I 1 I I 

U: concentration of analyte is less than the value given. 

FQRM I PBST 



ID 
XF3 ORGANICS ANALYSIS DATA SIIBE;T 

-- - -  
1900 
1900 

1900 
20000 

I 
I 

11L41-16-5------ Aroolor- 1232 
53469-21-9------Aroalor-l242 

Lab Name: Q-.MO Contract : 262.01 

- -- 
-up 
u -  
U I  
u -  

SAMPLE No. 

SS00488BbI 

SDO No.: SI185 Lab Code: Case NO.: SAS NO. : 

Matrix: (soil/water) sort - ];ab Sample 331: 11002-003 - 
Sample ~ / v o l :  30.4 (g/ml) 9 Lab P i l e  ID: 

~ e v e l :  (low/med) LOW Date Sampled: 05-01-96 

a misturea not dec- 12 dec. t Date Extraatedx 05-06-96 

Bxtraction: (SepP/Cont/sanc) SONC D a t e  Analyzed: 05-07-96 

GPC CleanUp: (Y/X?) 2 pE : Dilution Factor: 50  

CAS NO. compound 

I I I 
I 1960 I n - I  

u: Concentration of analyte is lese than the value given. 

POKM I PEST 



: .? 
%, , _  . . . ;,. . 

.<. ~. 

12674-11-2------Aroclor-1016 
lllOQ-20-2------ AToclor-l22l 
11141-16-5------AroClor-1232 
53469-21-9------ Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1--- - - -At6cO~-~54 
11096-82-5------ Aroalor- 12 60 

u) =A SAMeLE No. 
Y?CB ORGANICS ANALYSIS PATA SKEET 

I SS00489RM 
Name: 0ITANTERRA.m Contract : 262.01 I 

37 u -  
37 -u- 
37 u -  
37 u -  
37 -u- 
37 -u- 
73 

Lab Code: Caoe No.: SAS No.: NO.: 51185  

Matrix: (soil/waterl SOIL - Lab Sample ID: 11002-004 

Sample wt/vol: 30.9 (g/d)  9 Lab File ID: 

Level: (low/rned) LOW Date Sampled: 05-01-96 

0 MoiStUe: not dec. 12 de0 . Date Extracted: 05-06-96 

Extraction: (SepF/CMt/Sonc) SONC Date Analyzed: 05-06-96 

GPC Cleanup: ( Y / N  N PIl; Dilution Factor: 1 

CAS No. compound 
-ION mTs: 
(ug/L or ug/KgI W / K G  Q 

TJ: Concentration of analyte is less than the value given. 



1D EPA SAMPLE NO- PCB ORGANIC9 ANALYGIS DATA SIIEET 

I SS00490RM I LaR Warner QUANTERRA. MO Contract: 262.01 

12674-11-2------ Aloclor-1016 
11104-28-2------ Arodlor-1221 
1114f-16-5------ Azoclor -12 3 2 
53469-21-9------ Aroalor-1242 
12672-29-6------ Aroclor- 1248 
ll097-69-1------ Aroclor- 1254 
ll096-83-5------ Aroclor-1260 

Lab Code: ITMO Case NO.: SAS NO.: sM3 NO.: Sl185 

mtrix: (soil/vater) SOIL * Lab sample ID: 11002-005 

Sample wt/~11 30.7  (g/uiL) Lab File m: 

Level: ( l o w l d )  L O W  Date Gampled: 05-01-96 

0 Moisture: not dec. 14 dec . Date Extracted: 05-06-96 

=motion : (sepP/Cont/Eonc) SONC Date Analyzed; 05-07-96 

GPC Cleanup: (Y/N) 2 pH : Dilution Factor: 10 

380  v -  
380 u -  
380 -u- 

380 c z  
380 -E- 
380 

-2400 
I I 

0: Canoeatration of analyte is less than the value given. 



u) -A SAMpm NO. 
P a  ORQZUJICS ANAtySIS DATA SHEZT 

S S O O 4 9 W  
Lab Name: -.Mo Cantraatt 262.01 

L a b  Coder ITNO Case No.: 9A9 &.: SDQ NO.: 51185 

Date Sampled: 05- 01-96 

% Moisture: not &a. 13 de0 . Date Extracted: 05-06-96 

<3pc Cleanup: (Y /N _N_ PES: Dilutian Pactor: 50 

12674-11-2------ Aroalor-1016 1900 -up 
1900 -u- 

AroolOt-l232 1900 -lJ- 
1900 u -  

11104-28-2-- - - -- ArodLor-l221 
11141-16-5------ 

1900 n 

I I I 1 
U: Concentzation of analytt h lese than the value 6ven. 



Lab code: Case N0.z - SAS No.: SVQ No.: 31185 

U674-11-2------ Rxocl~r-10Ic 
~ ~ 1 0 4 - 2 s - a - - - - - -  Aroc1or-uz1 
11141-16-5------~mclor-l232 
53469-21-9------~10~-1242 
12672-29-6------ Aroclor-1148 
11097-69-1------ AroolOr-1254 
11096-82-s------Arodor-1.260 

Matrix: (soil/water) SOIL - tab Sample m: ' iioo2-007 

37 u -  
37 T J -  
37 -u- 
37 -up 
37 -0'- 

37 

750 
L 

t Moisture: not dec. 11 dec . Date bsctraated: 05-06-96 

Data Analyzed: 05-07-96 

GPC Cleanup: (Y/N) pa: Diluclon Factor: 1 

Q 



ID BPA sAMeLf2. m. 
PCB ORtiWICS ANALYSIS DATA 6 m  

I SS00493RM 
Lab bTamer Qw@TmRA,Mo contract: 252 01 I 
Lab code: Case No.: SAS No. I S W  No-: S1185 

Matrix: (soil/uater) SOIL &.b sample m: 110.02-aos 

Sample wt/vol: 30 .  1 (g/mlI- Lab File ID: 

Level: (low/med) L O W  Date Sampled: 05-01-96 

05-06-96 

Extraction: (sepP/cont /Sand Date Aualyzedr 05 -0 7-  96 

% Moisture: not dec- 15 dec. Date Fsrrracteb: 

GPC cleanup: (Y/N) px : Dilution Factor: 10 

CAS No. campound 

390 I l2674-11-2------ Aroclor-1016 
21104-28-2------ Aroalor-1221 
11141-16-5------ Aroolor-1232 . 
53469-21-9------ AroClOr-1242 
12672-29-6------ AroclOr-lL248 
11097-69-1------Arou~or-1254 
11096-82-5------ Aroclor-l.2 60 

390 1 390 
3700 

U: Concentration of analyte is less than t h e  value given. 

FOXM I PEST 



. .  . .  . .  

12674-31-2------ A m C l O r - 1 0 1 6  
11104-28-2------ Argclot-l;l21 
1ll41-16-5------ Aroc1or-U32 

Aroclor-3242 5346 9-21-9- -- - 4 -  

Aroclor-1248 12672-29-6------ 
11097-69-1------Aroa~or-U64 
11096-82-5------ Amalor- 2.2 6 0 

1D =A. sAMpL8'&. 
RCB ORGAbTICs AM\Ly918 IlATA 9- 

0-e I SS00494RN 

Lab Name: MO Contract: 262.01 I 
SDG NO.: 51185 Lab Cadet Case No.: 9A9 lo.: 

Matrix; (aoil/water) 50IL - Lab Sample ID: 3.1002-009 

saraple ort/vol: 3 0 . 6  (g/rnl) a Lab File m: 
Level: (low/-d) ;LOW Date Sampled: 02-16-96 

a Moisture: not dec. 12 dec . Date Extracted: 05-06-96 

RxtraOticm z (SegF/Cont/Soac) SONC Date Analyzed: 05-07-96 

GPC Cl-up: (Y/N) W pH: Dilution Factor: 50 

1900 -up 

1900 u -  
1900 -=- 
1900 u -  

1900 

1900 
17000 

FORM I PEST 



Lab Name: ~ c!OZlwaCt: 262.01 I ss004958pI I 
SA8 NO- : 8DG No.: S1185 Coda: Case No.: 

Hatrix:  (soil/water) SOIL Lab Sample ID: 11001-010 

Sample wt/ml: 30.6  @/a)-- Lab Pile ID: 

hvel: (low/mtd) Wm Date Sampled: 05- 03 - 96 
t Moisturet mt &a. 7 dec. Date Extracted: 05-06-96 

05- 07-96 Extraction: (sepP/cont/sonc) - Date Analyzed; 

GPC Cleanup: (Y/N) Pa Dilution P a d o r  : 10 

ccw-IoN ala-rrs: 
CAS No. compound (ug/L or ug/Kg) UGIm Q 

I I I 
~2674-11-2------A~clor-l016 
lU04-28-2------  ~ r o a l o r - ~ 2 1  
1114L-16-5------ AxudlOr-1332 
93469-21-9--- - - -~r~clor-1242 
11097-69-1------ ~roclor-ias~ 
n096-az-5------  Aroclor-1260 

12672-29-6------ Aro~l0~-1248 

350 
350 -a- 
350 -up 

350 u -  

3 SO 
350 

4100 

u: Corlcentration of analyte is less than the value given. 

Fo8M I PBST 



... 

Lab Code: Ca8e No.: SA6 No.:  SDG No.: 51185 

mtrix: (eoil/water) SOIL L a b  Sample ID: 11002-011 

Level : (low/mcd) LOW Date sampled: 05-01-96 

k Moisture: not dec. 6 &C . Date Sxkracted: 05-06-96 

Extraction I (SegF/Cont/Sosc) 80NC Date Analyzed: 05-07-96 

GET Cleanup: (Y/NI _N PH Mlution %ator: 100 

CAS m. Compound 

32- ~ ~ 

53469-21-9----- -ArocLor-l242 
12672-29-6------ -or-1248 

11096-82-5------ Aroalor- 126 0 
11097-69-1------ Arocilor-U!- _ _  54- 

I I I I 



I D  EPA 8AMPr.a m. 
1 

PCEt oI#;AwIcs ?U?ALYSIS DATA mRET 

1 2 6 7 4 - 1 1 - 2 - - - - - - ~ c l o r - 1 0 1 6  
iiio4-28-a------ Aroclor-1221 
1~41-16-5------A.roclor-1232 
53469-21-9------ Afoclor- 12 4 2 
12672-29-6------ArodLor-3.248 

11096-82-5------Amdor-1260 
11097-69-1------ 7~oaior-ia54 

0-. I SS004 97RM 
 ab Name: Mo Contract: 262.01 I 

19 0 

188 
18  8 -0- 

188 u .  
18 8 n -  
188 u -  
3000 

Lab Code: TJ?g Case N o . :  9As Ho.: SDG NO.: S1185 

Matrix: (soil/PPater)  SO^ - Lab sample ID: 1rooa-012 

Gample wt/vol: 30.1 (g/ml) q Lab File ID: 

~ e v e l :  (low/med) LOW Date Sampled: 05-01-96 

t Moisture: not dec. l,2 &a. Date Rxtracted: 05-06-96 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 05-07-96 

GPC Cleanup: (Y/N) N_ pH : Dilulddn Factor: 5 

CAS No. comgound 

U: Conceatratiau of arzalyte is less tban the value given. 

I 



u) EPA S m  k: 
PCB ORGANICS ANALYSIS DATA 6H6ET 

I SSO 0 4 9 8 ~ ~  
-.NO Contract I 262 - 01 Lab Wame: 

12674-11-2------Arou~or-l016 
11104-28-2------IvOClor-122~ 
11141-16-5------ AroClOr-1232 

12672-29-6------ Aroclor-1246 
l.l097-69-1------ Aroalor-1254 
11096-82-5------ Aroclor-1260 

53469-21-9------AmClOY-1242 

 ab Code: Case No.: SAS No. : SIX; N o . :  $1185 

37 
37 

37 -up 
37 n -  
37 - u .  
37 l J -  
940 

Sample wt/vol: 30.2 ( g / d )  Lab Pile ID: 

Level: (low/mea) M W  Date Sampled: 05-01-96 

% Moisture: not dea. 11 dec . Date -acted: 05-06-96 - 
Extraction: (SepF/Coat/Scma) SONC D a t e  Analyzed: 05-07-96 

GPC Cleanup: (y/N) -2L pa : Dilution Factor: 1 

CAS No. compound 

u: Concedtration of analyte is less than the value given- 



13674-11*2------ Aroclor-1016 1 1800 
11104-28-2--- --- Aroalor-1221 
l l i q i - 1 6 - 5 - - r - - - ~ o l o ~ - 1 2 3 a  
53469-21-9------Aro~lor-1242 
12672-29-6------ AroClOr-1248 . 
11097-69-1------ m a l o r - 1 2 5 4  
12096-82-9------Aroc~or-l260 

I I I 

U: Concentration of d y t e  ie less than the value given. 

mm I PEST 



-A SAMPLE NO. 

I S3 0 0500RM I 

12674-11-2------ Aroala-1016 
11104-28-2------Aroclor-l221 
1l141-16-5------Ar0c1or-l232 
53469-21-9------ArOCIot-124a 
12672-29-6----- -Aroalor - 124 E 
ll097-69-1------ Aroclor-l254 
U0g6-82-5------Aruclor-~60 

  ab Code: Case No. : SAS No.: SDG No-: 5 1 1 8 5  

Macrix: (soil/water) Son - Lab Sample ID: 11002-015 

Sample: wt/vol: 70.1 (g /d)  & Lab File ID: 

Level: (low/iWdl LOW Date Sampled: 02-16-96 

05-06-96 

-traction : (~epP/cost/Sonc 1 SONC Date Analyzed: 05-07-96 

% Moisture: not dec. 7 dec. Date Extracted: 

GPC Cleanup: (Y/N) pH : Dilution Factor: 1 

36 
36 
36 
36 
36 
36 
000 

CAS No. compound 

u: Comenmtion of analyte is lesa than the value given. 

Q 

1 

-- I 

!?Om I RRST 



1D 
PCB ORQANICS ANALYSIS DATA SHEET 

l2674-11-2----- Aroclor-1016 
11104-28-2----Rrw~or-1221 

53469-21-9----- Acoclor-1242 
2672-29-b-----Aroclor-l242 
1097-69-1------ koc1or-l254 

Aroclor-1260 11096-82-5------ 

'11141-16-5----- ArOklot-1232 

1 

Lab Name: o-.m Contract: 262-0-1 

33 u -  
33 -up 

U - -  
33 -up 
33 Z J -  

33 U 
33 -- 

U -- .3 3 

Lab Code: IIpKo Case NO. : SAS NO. : SDG 'NO. : 

BPA SAMPLE NO. 

PBLKOl 

51185 

Matrix: (soil/water)- SOIL Lab sample IDr BW99429 

Lab File ID: Sample wt/vol: 30.0 (g/ml) a 

Le:& (low/med) h Date Sampled; 

a Xoieture: not dec. dec . Date Extracted: 05-06-94 

Extraction: (SepF/Cont/Sonc) SONC Date Analyeeat OS-06-96 

GPC Cleanup: (Y/N)  2 

CAS NO. Compdudd 

Dilution Factor: 1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UCfKG Q 

U:. conaentration a.f analyte i s  lese than the value given. 

POW I PBST 



ID 
PCB ORGUIfCS ANALYSIS DATA SflEET 

Lab Name: OOA- , NO Contract: 262 - 01 

Lab Coder Case No-: shs NO. i SDG NO. : 

atrbt ( s o i l / w a t w )  SOIL * Lab sample ID: SPK99429 

SaUIplR e / V O l :  30-0 . ( g / m l ) c r  Lab File ID: 

Level: (low/med) L O W  Date Sampled: 

% Mnisture: not dac. dec. D a t a  Extracted: 0 5-06-9 6 

Extraction: (segP/Cont/Sonc) SONC Date Rnalyzed: 05-06-96 

GPC Cleanup: (Y /N)  pH: D i l u t i o n  Faator: 1 

CAS NO. Compound 
CONCENTRATION UNITS : 
(ug/C or ug/Kg) UG/KG Q 

I I I I 
12674-11-2----- Aroclor-1016 I 140 I I 
11104-28-2~----~0Cl0r-1221 
11141-16-5-- 

..- I .. I 

11097-69-1------ Atoclar-1254- 
11096-82-5---Xkroclor-1260 

140 I---I 
I I 1 I 

UI Concentration o f  analyte is lees than the value given. 

, 



QUANTERRA 

FAX TRANSMISSION 

R P R S  COMPANY: 

OP€XWlUR: 0 3 D  

(INCZUDES COVER) 
TIME: 2-"/3 NUMBER OF PAGES: c/ 

st. muis Laboratory 

Fax gumber: (314) 298-8757 

~f You Experience Trouble, C a l l  (314)  298-8566 

.. - . 

ann i rnn  hh ....a a_- --a- - - _ - -  ~ 

- 



. . . -  

ST. LOUIS, Mo- 
FAX TRANSMISSXON 

It ’ It 

$1. muis Laboratary 

F a x m n b e r :  (914) 298-8751 

If YOU &cparfQnce Trouble, ckll (314)  298-8566 

POO/ZOO W 



.. 

12 674-11-2 ------AIIoc lor-10 16 
11304-28-2--- Rroclor-1221 
11141-36-5----- Amclor-1232 
5 34 69 -2 1-9 ---Aroo l o p 1 2  42 
12672-29-6---Ar~clor-l248 
11097-69-1---Aroclor12542 
iio96-a2-5----- Aroclorl260 

.- 

380 0 
380 P -  
380 -3- 
380 -7 
380 -lJ- 

U -  
-7 

380 
no00 - 

10 BPA SAH)Lp( BO. PCB ORGAloICS A N Z Y S I S  

ssoos2 6M 
 ab rramlax O W ,  no cantract: 262-01 I --I 

SM; N0.r 51211 Lab Coder Caee No,: SA9 NO.: 

Matrixz (eoil/water) s.61~ Lab Sample ID: 11 444-00 1 

4 Moisture: not dec. 13 dea . Date B-rcted: 07-02-9 6 

Extractionz (sepF/cafit/sonc) SONC Date AndLyzedr 07-03-96 

GPC Chanug: ( Y f N )  pE : * Dilution Factor: 100 



- -  

1D BPA SAn.i?Ls NO. 
PCE ORGABXCS ANhtYSIS DATA (;BEET 

I SSOO53 1RM 

11 
Contract;: 262-01 I Lab Nama: Q U ~ ~ R R A .  no 

L& Code: case NO.: sa8 KO. : SDG No,$ 

~:kii .z :  (eoil/water) S O X .  Lab Sample ID: 11444-002 

&mtple vit/v01: 30.2 (g/ml) G Lab rile ID: 

Lsval: (lOW/mea) Low Date sampled: 06-21-96 

3 Holwturar not dec. 14 dec. Date gruacted: 07-02-96 

sxtraction: (SepP/Cont/sonc) SOFtc; Date Analyzed8 07-03-96 

G&C Cleanup: (Y/N) pH: Dilut ion  Factor: 100 

CAS NO. compound ( W L  or uo/Wsf&%-- Q 
commTmWIc#r rnI?SX 

I 1 I 
12674--11-2---- 

‘.fio/roo 



’.& . 

Date Level: (low/med) Lrow 
3- Moisture: not dec. 11 dec . Date 

Extraction: (SepF/Cont/Sonc) SONC Date 

TI% 
M3 

PCB ORGANICS m y m s  DA smx 

  ab Name: QuANTBBRA.MO Contract: 262-01 
I 

Sampled: 06-24-96 

Extracted: 07-02-96 

Analyzed: . 07 -03-96 

EPA SAMBLE NO. 

I SS00533RM 

I 
CO-TIOLO UKCT8: 

CAS NO. compound (W/L or UgjKg) WG/W 

I 
12674-11-2------ ArOOlO~-lO16 
11104-28-2------ArOClOX-1221 
11141-16-5------ Aroclor-1232 
53469-21-9- - - - - -   rocl lor-1242 
12672 -29-6- - - - -- Aroclor-1248 
11097-69-1---r--Aroa~0r-1~S4 
11096-82-5------~roclor-l260 

I 

U; concentration of analyta is less than the d u e  given. 

~oo/zoolzl 

FORH I PEST 

I 

I 



XI 
PCB ORGANICS ANALYEIS DATA SKEET 

12674-11-a- - - --- Aroclor- 1016 
11104-2e-2------Aroclor-l22l 

Ar~dor-1232 
53469-21-9------ A t T ) C l O t - 1 2 4 2  
12672-29-ti------ Aroclor-1248 
11097-69-1------ELt'oclor-l254 
LL096-82-5------Aroclor-lZCO 

11141-16-5------ 

I 

Lab Name: Q-.m Contract: 262-01 

3700 -;- -- 3700 
3700 
3700- -E- 
3700 
3700 

46000 

0- 
-u- 
-- 

- 00013 

Loo/coo tpj 



. .  
. . *  

m EPA S A L E  No. PCB ORGANlCS Amr,YSIs DATA S ~ E T  
I I 

I I ss00535RM Lab Name: QUANTERRA, MO Contract: 262-01 

Lab Code: case No. I No-: SDG No-: 31212 
Matrix: (soil/Water) SOIL 

sample wt/volr 3 0 . 2  . (g/ml) G Lab P i l e  I D :  
Level]  (low/med) L O W  

k Moisture: not dec. 11 

m r a o  cion : (SegF/Cont /Scmc) SONC . Data Analyzed: 

GPC Cleanup: (Y/N) F=: Dilution Factor: 

Lab Sample ID: 11455-003 

- 
Date Sampledt 06-24-96 

dec . Date Extracted: 07-02- 96 

07-03-96 

- 100 

U: 

LOO/POO@J 

. 0 0 0 2 0  



I tab Name: Q-. MO Contract: 262 - Ql 
Lab Code: Caee No.: sas No.: 6DG NO.: Sl2&2 

Lab SarSplc ID! 11455-004 

Lab Pile IDI 

Date sampledx 06-24-96 

. Marrix: Isoil/water) SOIL 

Sample wt/vol: 2 0  - 3  (s/ml) Q 

Level; (low/med) L O W  

E. Moisture: not dea. 13 

Extraction: (SepPPf Contf Sonc)  

dec . Date Extracted: 07-02-96 

sow Data Analyzed: 07-03 -96 

3800 
3800 
3800 
3800- 
3800 
3800 

49000 

12674-11-2-- - ---~roclor-1016 
11141-16-5------ Amalar-1232 
s346p-a1-9------Aroclor-1242 

11104-28-2------~~l~~-122~ 

12672-~3-6------AroClaT-1248 
11097-69-1-~----Arocl0~-1254 
11096-82-5-- - - - -ArOdOY-~260 

pa: Dilution Factor : 100 GPC Cleanup: (Y/N) 

u 
u -  
-lJ- 
I T -  
U -  -- -U- 

FORM I PBST 

L00/900@ 

00027 



0-. I Lab Name: Mo Contract: 262 -01 

Aroclor- 1016 12674-11-2------ 
Aroalor-1221 11104-28-2------ 
ArocLot-1232 11141-16-5------ 

53469-21-9------ Al3ClOZ-1242 
12672-29-6------1'VOclor-l2.48 

Aroclor-1254 
-lor- 1260 U O S ~ - ~ ~ - S - - - - - -  

\ 

11097-69-1------ 

SA8 NO- : SDG No. x s1212 Lab Code: ITm) Case No. : 

Lab sample m: 11455 -00s Matrix: (soil/water) som 
Lab Pile ID: Sample Wt/VOlt 3 0 . 3  . (g/ml) G 

Date  ampi id: 06-24-96 Level: (low/med) LOR 

%- Moisture: not dec- 11 dec - Date Extracted: 

=traction: (SepF/Cont/sonc) 

GPC Cleanup: (Y/N) -p- 

07-02-96 

s m  Date Analyzed1 07-03 -96 

pK : Dfiution Factor I .loo 

u -  
-u- 

3700 u -  - -u- -v.. 

3700 
3700 
3700 

3700 
3700 

56000 

1 I 1 I 

u: concentration of analyte is lees than the value given- 

, 

too/soo fa 



lD RPA SAbfPLE NO. 
PCB ORGANICS ANALysrs DATA sBem 

I I 

12674-11-2----- 
11104-28-2----- 
11141-16-5------ Arwclor-1232 
s3469-ai-g------ Arwlor-1242 
l2672-29-6------Aroclor-l.248 
11097-69-1------ A r d o r - 1 2 5 4  
11096-82-S------Rroc~or-U60 

, 

Qrn. Lab N-r E m ,  MO Contract: 262-01 I I 9800539RM 

3700 U 
3700 IC 
3700 -!J- 

3700 I J .  

-r 
3700 U 
3700 

15000 
-- 

I,& Code; Case No.: SA3 NO.: SDG NO.: SI212 

Matrix: isoil/wateri . SOIL Lab Sample ID: 11455 - 006 
sample Wt/vol: 3 0 . 5  . (g/ml) G Lab Pile mt 

Level: (low/med) L O W  Dare Sampled: 06-24-96 

tr Moisture: not dac. 11 dec. Date Rxtracted: . 07-03-96 

sctraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07-03-96 

GPC Cleanup: (Y/N) J pirx Diluticm Faator: 100 

CAS No. compaund 

-ArOdOr-1016 
-Aroclor- 1221 

1 I I 1 

V: Concentration of analyte is leas than the value given. . 



Quanterra 
13715 Rider Tm.1 North 
Earth City. MO 63045 

Fax Cover Sheet 

OATE: JUIY 23.1 e m  

TO: Corine Bogen 
Rocky Flats 

FROM: John Powell 

TIME: 0924AM 

PHONE: (303) 886-9656 
FAX: (303) 966-6783 

PHONE: (314) 298-8566 
(314) 298-8757 FAX: 

RE: PCBS 

Number of pages including cover sheet: 

Message 
7 



I’ BBOO545RM 
Lab Aama: OuAarpsRRA, HO Contract3 262-01 

11104-28-2-- Aroclor-1221 
11 141-16-5-- AroOlorl232 
53469-21-9--- 2uoaLor-1242 
12672-29-6--- 1LroClor-1248 
11097-69-1----- Aroclor-1254 

SDG NO. : 81215 Lab Cade: M6e No. i SAS Ma. : 

Matrix: (ooil/water) SOIL Lab Sasnplc ID; I1 S 3 3 -001 

hmple */Val: 30-3 (g/ml) 0 Lab Bile ID: 

LivsL: (IOW/IBO~) Date Sampledr 07-03-96 

37 
37 
37 
37 

3? 
3’1 - 

~ I 11096-82-5-- ArOOl0~1260 . 

I I- -1 

v- 
u -  
U -  
-a- 
-- 

U t  concentration of analfie is less tban t h e  value qiven. 

,. , 



1D EPA S A ~ E  NO. 
PCB OROhWICO WJNiYSIS DATA 98EET 

OUWTRRBAl Lab Name: MO 

Lab Coder ZQg case No. I SAS No.: S W  No-: $31215 

6S00546Rhf 
canttact: 262-01 I 

M a t t i r c r  (eoil/water) SQII. cab Sample SDi U533-002 

sample ut/vol: 30-6 (g/ml) 0 Lab s i le  ID: 

Level; (Law/med) M U  Date Sampled: 07-03-96 

t Hoieturer not dec. U d m .  Date Extraoted: 0 7 - 1 2 - 9 6  

gxtra&Fonr (SepP/Cont/donc) SONC Date Analyeedr 07-15-9 6 

GPC Cleanup1 (X/N) PA: Dilution Paatorr 1 

u: Conacmtration o f  analyte is less thpn the value given- 

FOEW I PEST 



I contract t 262-01   ab Name: OUAHTERRA I NO 

Lab code: case NO.: SA9 Bo. I SOC No.: SI216 

Hatrixt (eoil/wator) S L  

Sample wt/vol: 30.3 (g/ml) G Lab Pile ID: 

Lab B ~ n p 1 0  IDr 

Levell (hrjmed) U, P J -  Date Gampled: 0 7-0 3-9 6 

I Hoioture: not dec. 12 d ~ a .  Data Extracted: 07-12-96 

Extraction:  (SepF/Cont/Sona) BORC Date Analyzed: 07-15-96 
1 

O X !  Cleanup: (Y/N) pB: D i l u t i o n  Bactoz: 

12674-11-2------ Arodor-1016 
l1104-28-2---~roclar-1221 
11141-16-5~-----Aro~l~t-1232 
53469-21-9-- ~ o l o r - 1 2 4 2  
12672-29-6--Amcrl~r-~246 
11097-69-1--- Rroclot-1254 

Asodor-1260 11096-82-S--- 

38 U 
38 
38 
38 
38 
38 
38 

-3- 
-3- 
-u- a- 
U -  
-- I J -  

mrw I PEST 

' 00022 



u, S W L E  NO. - PCE ORGA#fCg lWUYSfS DATA SHEET 

s600553&f 
 ab Name: oclANTgRRA,w, Contract? -262-01 I 
Lab Code: case No.: SA6 No,: SDG NO.: s l . 5  

Matrix: (soll/water) SOIL Lab Sample IDI 116 3 3 -004 

Sample wt/vol: 30.1 (g/ml) 0 Lab ITih ID: 

Date Sampled: 07-03-9 U Level8 (low/mcd) Low 

% xoioturo: not doc. 5 dec. Date gwCraotedi 

Extraction: (SepF/Cont/sono) 60NO Date Analytxdr 

- -  

GPC CleiiIlUp: . (Y/H) a pH: Dilutfon Factor: 1 

12674~11-2----ArOO10~-1016 
I1104-28-2----- Aroclor-1221 
11141-16-6---Aro~10~-1232 
53669-21-9----- Arocldr-1242 
12679-29-6------Aroc10~-1248 
11097-69-1------ Aroalor-1254 
11096-82-5------ Aroclor-1260 

-3 5 
3s 
3s 
35 
3s 

7:: 
I I 

u: concentration of analyte fe less than the value given. 

Q 

U 
U -  
-u- 
-3- 
U -  
--u- -- 



ID BPA s& NO. 
E 8  ORGANICS MALYSIS DATA SESEET 

I SSOOSS 6 M  I Lab Name: OWANT-, xo Contract: 262-01 

12674-ll-2----Aroclor-1016 
11104-28-2----- Aroclos-1221 
11141-16-5----- Atoclor-1232 ' 

S 34 69-2 1-9----- Aroclor-1242 
12672-29-6---- Aroolor-1248 
11097-69-1----- Aroalar-1254 
11096-B2-~------~~10~-1260 

Lab Code: Came No-2 SAS No. : SDG NO.: -15 

Katrira (soil/watet) SOIL Lab Sample ID: 11533-005 

sample wt/wl: 30.3 (gfml) G Lab PLle IDt 

Level: (low/med) LOW Date sampledz 07-03-9 6 

P Moisture: not dsc, 3 dec. Date Extraatedi 01-12-96 

34 U 
34 -Ll- 
34 U -  
34 u -  
34 t l -  
34 -0- 
34 t l -  . -- 

ExttaGtiQn: ( SepP/Cont/Sonc) Date Analyzed: 07-15-96 

OPC CLeanupr ( Y / N )  2 PHi D i l u t i o n  Factorr 1 

CAS NO. Compound 

1 I I I 

I 1 I I 
U: Concentration of. analyte is lees t h a n  the valuo given. 



LabName: ~ R R A . M  0 Contractz 262-01 

Lab Codox Cane Na.: SA5 No- : SDG No. : 

34 ~ 

34 
34 
34 
34 
- 

~ -I 
-I 34 

- 

Hatrtxt (eoil/water) SOIL Lnb sample Io: 115 33-006 

sample ut/vol: 3p - 1  ( g / m l ) O  Lab Pile SD: 

Level: (low/rned) Low Date Sampled: 07-03-96 

% Moisture; not dec. 3 deo . Date -acted: 07-1 7-96 

-U- 
U -  
d- 
-u- 
3- 2 E z  

=ractionx ( ~ e p ~ / ~ o n t / ~ o n c ~  SONC Date Analyzed2 07-17-96 

w D F l u t i e n  Pactor? 1 QPC Cleanup: ( Y / N )  

12674-11-2--- Aroclor-1016 I 34 
11100-28-2--- Aroclorl221 
11141-16-5----~oclr-1232 
53469-21-9------Arocl0~-1242- 
~672-29-6---ArQff10~124~ 
11497-69-1---- Rzoclot- 1254 
11096-82-5-----Aroalor-1260 

-1- 

U: Concentration of. a n a 1 . e  le less t h a n  the value given. 



Lab Code: fTMO Case No.: ShS No.8 SDC No.: -1s 

Matrix: (soil/wator) SOIL Lab Sample ID: 11533-007 

% k i e t u r e :  not +et. 2 dec. Date Extracted: 07-17-96 

Extraction; (Sepr/Cont/Sonc) SONC Date Analyzed: 07-17-96 

1 2 6 7 4 - 1 1 - 2 ~ - ~ ~ ~ ~ ~ 0 ~ ~ ~ 1 0 1 6  34 U 
ll~04-28-2----At-oalor-1091 34 -lS- 
11141-16-b-----~oa1of'l3Jt 34 I J -  
53 4 69-2 1-9 ---- AtOClOrC12 42 34 -- U -  

i5nn . 

I I 1 -  . I  

UK 
* t  

Conaeatratiofi df and- la laas than the value given. 
Regorted from 'a 1x10 dilution on 07-18-96. 

FORM f PEST 

0 0 0 4 1  



\ 

ID gpA NO. 
pCB ORGANICS ANALYBIS IIATA S m  

ouANT8RRA. Lab Name: MO Contract: 262-01 I SS00572RM I 
Lab Coder Ca8e No.: 9A9 NO.: . SOG NO.: ~ 1 3 1  5 

Matrix1 (soil/water) SOIL Lab Gaarple ID: 11533-008 

Sample wt/vol: 30.4  ( g / d )  G Lab Pile ID: 

Level: ( low/med) M W  Date Sample& 07 -03-96 

k MOi6CUre: npt dec. 3 dec. Date Extracted: 07-17-96 

07-18-96 13x t rac tion: (segP/Coat/Soac) --sz€uL Date Analyzed: 

pa: Dilution Piatorr 1 GPC Clednup: (Y/N) 2 

34 - u x  
I33 I 34 74 l-:-I " -- - -  

12672-29-6------ Aroclor-124 8 7 1  
11097-69-1- ----- h d . o r - 1 2 S Q  3 4  I ...* 

I I I3 u I 
I 1 I 

U: Concentration of palm is less thin the d u e  giv-. 

12674-11-2------Aroolar-1016 34 U 

11141-16-5------ Amclot- 1233 
63469-21-9------ ~ r o o l o r - 1 ~ 2  
12672-29-6------ Aroclor-124 8 7 1  
11097-69-1- -e--- h d . o r - 1 2 S Q  3 4  
11096-8a-5------Aroalor-1260 13 0 

Aroalor-1221 34 - u x  
34 -u- 
34 a -  

11104-28-2------ 

FORM I PEST 



ID mU4PLB UO. 
PCB ORGANICS ANRCYSTS DATA SHEET 

I SS00578RM 
Lab lame: mQ Contract: 262-01 I 
Lab code: Case No.: 6A6 NO* : ED0 No.; 312LS 

Hatrixr (eoLl/water) SOIL Lab Sample ID: _1&533-009 

sample wt/vol: . 3 0 . 4 - ( S I / I a l )  G Lab Pile ID: 

Levels ( loor /msd)  ,W R Datu Samplodz 07-03-96 . 

t misture: not dec. 5 dec. Date Ext;ra&ed: 07-17-96 

mtractionr (SepP/Cont/Gonc) 60NO Date Analyzed: 07-1 8-9 6 

GPC Cleanup: (Y/N) N pH : D i l u t i o n  Pador:  1 

12674-11-2---- A t O a l 0 ~ 1 0 1 6  
11104-2B-2-~00lor1221 
11141-16-5-- Aroclor 1232 
53469-21-9-- Rroclor-1242 
12672-29-6------Araclor-1248 
11091-69-1~----Aroolot-1254 
11096-82-5----- Aroclor-1260 

CAS Ho. . CompPund 

35 0 
35 u -  
35 7- 
35 7- -V- 

35 u -  
360 

410 

u: Concentration of-analyte is lesa t h a n  the value given. 

FORM P PEST 



1D EPA SJU&S No- 
PCE ORGANlC% MALYSIS DATA SHEST 

I SSOOS83RM 
contraw: 262-01 I Laf,  NaUi€?i ow-, uo 

tab -de: llplQ Case No.: SAS Ho. : SDG No.: A 2 1 5  

KatrFx: (noil/wator) 601L Lab Bample ID: 11533-010 

sample wt/vol: . ~ ( q / a I l ) G  Lab Pile ID1 

Level: (lOw/Ded) -.&OH Date Sampltadi - . -  
% Hoisture: not dec. 4 dec. Oats Extracted: 07-12-96 

11141-1+6--- -lor-1232 
534 6 9-2 1-9-- Araclor-1242 
12672-29-6---~Am010~-1248 
11097-69-1- k O U l O t - 3 . 2 5 4  

Date ~nalyzed: - -  
Extraction: (sepP/cant/saaa) - 
GPO aleanupt (r/R) RH, D i l u t i o n  Paotorr 1 

aa 
36 
35 d- 
35 -0- 

-.n 35 t J =  

CAS NO. canpound 
I 1 I 

I 3s I Tr 
12674-11-2------ AtOClOt-1016 
11104-28-2------ aroclor-1223 

. ~~ __. 

11096-82-S-- -~l0t - l .260  I I L*U I 

UT Concentration of.analyte is Less than the value given. 



.. 

12674-11-2----- Azroclor-3.016 
11304-28-2- Aroclor-122 1 
11141-16-5----AEwl0~~12~2 
53469-21-9------~roo1or-1242 
12672-2 9-6------Arot~l0~12d8 

lD 
PCB ~RCWICS ANALYSIS DATA SHEET 

tab Name: 2-L Coutract: 26 2-01 

34 U 
34 [ I -  
34 -3- 
3 4  U -  
34 D -  

U -  
-7 7;: 

H a t r i x ;  (sol1 /water) BOIL Lab Sample ID: 11533-01 1 

Level: ( l o w / m e d )  M W  Date Sampled: 07* - 96 

% Koisture:  not deo. 4 dec, Date Extracted: 07-15-96 

Bxtraationa (8epP/Cont/Bona) 60NO Date Analyzed: 07-16-96 

CPC C l ~ ~ n u g :  (Y/N) 2 pH: Dilution ramorr 1 

u: &ncentrntian bt anal- is less than the value given. 

00104 



btrixr (soFl/water) SOIL Lab Sample In: 11 53 3-012 

Sample Vt/vol: 30.1 ( g / d )  0 

L w e l t  (low/med) mv Date Sampledt 07-03-9 6 

tab Pile ID: 

r ' 1267d-11-2--Ar0~1~~-1016 
I 11104-1~-1~~-~0ulor-~21 

11141-16-5-- *c!cl.Ot-12 32 - 
63469-21-9-- Aroclox-12 42 
i2~2-a9-6- - -  AroCl.OP1248 
11097-69-1-- Aroclor-12 54 
11096-82-5------ Aroolor-1260 

I 

'li Moisture: nat dea. 10 dec. Date Bxtractedi 07-16-9 6 

37 
37 
37 
37 
37 . 
37 
37 

Bxtractfonr (SepT/Cont/Sona) 60NO bats Aaaalyaedr 07-16-96 

CAS NO. &=pound 

u: conoenrration bf-analyte is less than the value gfven. 

Q 

0 
U -  
U -  
-U- 
-u- 
U -  
= u x  



Sample Wt/VOl: 36.2 [g/ml.) G Lab Bile m: 
Level: (lorulmed) LOH Data Sampled: ~ 07-08-96 

' dec . Date Extracted: 07-15-9 6 P Moisture: not dec. 27 

12 674-11-2--- Aroclor-1016 
1i1~d-2a-2-------~roolo~-fl~l 
11141-16-5-----~0~lor-1232 
53469-21-9---- Ar.001o~l242 
12672-29-6----Atoc2or-1248 
11097-69-1-----Rraclor-129Q 
11096-82-5-----~Ar~c1~~~60 

46 -+ 
46 
36 -u- 
46 -0- 
46 I J -  
46 __6_ 
4 6- Z 3 z  



I Lab Name: , Q mTE=.Mo mntractz 262-01 

12674-11-2-- AroalarlOl6 
Aroclat-l221 11104-28-2+- 

11161-16-5----Aroclor-1232 
53469-21-9---~QCl~ot.1.1242 
12672-294------ Arocrlor-124-8 
11097-69~1-----Acoal~r-l3S4 . 
11096-82-5---- Amolor-1260 

Sample wt/vOl: 30.2 ,(g/ml) c tab B i l e  ID; 

Level: (l.oar/med) m w  - -  Date sampled: 

36 u 
36 -U- 
36 -tJ- 
36 -U- 
36 [ I -  
36 -0- 

U -  36 -- 

% HOiStUt%: not dec. 9 .  dec. Date Extractedr 07-15-96 

FORM I OE5T 



Lab F i l e  XDc Sample wt/uol: 30-4 (g/ml) C 

Level: (lowjmdl) Mw Data Sampled; 07 -08-9 6 

12 67 4-11-2-- Atoci~-ia 16 
11104-2&4--- Aroalorl221 
11141~16-9---Aroc10~1232 
53469-21-9------ Aroclor-1242- 
12 672-29-6- - -~ro~i0ri i  oa 
11097-69-1---- Ar O C h r -  12 S 4 
1109+62-5------ puoclor-1260 

a HoL6.sfure: not dec. 21 dec . Date Bxttacted: 07-15-96 

42 U 
42 U -  
4 1  t l -  
42 t f -  
42 U -  
42 7- 
42 V I I  

. Bxtraucionr (Sepr/Cant/ana) SON0 Date Analyzed: 07-16-96 

PH, D l l U t l O I I  Factor: I QPC Clernupr (Y/N) 

CAS NO. cocapound 

i I I 

ug conoentratiod Of analyte is leas than the value given. 

FORH I PEST 



ID EPA S W L E  PO. PCB ORGANICS ANALYSIS DATA SREET 
I I 

ouANTBp8A. Lab Name: MO contract: 262-01 I I ssOQ612W 

Lab Coder case NO.: SAS N0.a SDC No.: si215 

H a t r i x r  (soil/water) 6011, 

Sample wt/vol: 30.4 (g/ml) Q Lab P i l e  IDt 
Lab Sample 21): 12533-0 16 

Level: (low/mtd) LOW Date Sanrgled: 07-08-96 

bate Extractedr 07-15-9 6 

Exttactfonr (SepF/Cont/SOno) sonr: Date Analy%ed: 07-16-96 

GPC Cleaxlupt (Y/N) RH 

e Moisture: not deo. 4 , dsc. 

niluci6n Pactor: 1 

Aroclor-1016 34 ' l2674-11-2--- 
1 11141-16-5---- 

12672-29-6---- 
11097-69-1------ 

1 11104-28-2----- ArocLor-1221 34 
liroalor-l232 34 

53463-21-9-----ArPo10~~42 3 4  

Arualor-1234 34 
11096-82-5------AroO~or1260 -50 

h S ~ C h t - 1 2  48 240 

* I  I 
0: Coricentsation of  analyte is Lese than the r d n e  given. 

Q 

YORX I PEST 



u) EPA SAHPfJ3 NO. 
PCB ORGANICS IUZJGYSIS DAIIg SEEBT . 

I 
12674-ll-2----Aroclor-1016 
J.1104-28-2-- Aroclor-1221 
11141-16-5------ AXOOlor-1232 
53469-21-9-----A~x~c~or-l242 
12672-29-6-----~roclor-l248 
11097-69-1------ Broclor-12 54 
11096-82-5-Aroolor1260 

I SS00616Rt4 
- Contract= 262-01 I Lab Name: ow-, wo 

36 IJ 
36 U -  
36 U -  

-3- 36 -- 
36 u -  

2600 
560 

I__ 

-I - 

Lab Code2 Case No.: sR6 M Q - S  SDG no.: 3 2 2 0  

HatrFx: (soil/water) s o n  Lab S q l e  mr 11690-001 

Sample wC/volt 30.0 (g/ml) c Lab F i l e  lD: 

Level: (low/med) Low Date sampled: 07-30-96 

% Moisturtet not dec. 8 deo . Date Sxtracted: - -  
w r a c t i o n :  (SepF/Cont/Sonc) 80AC. Date APalyzedr oa-m-96 

- GPC Cleanups (Y/bl) pH: Dilution Factor: 1 

CAS NO. C - P M d  

zoo/zoorpl 
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I. INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) under the authority 
of the Toxic Substances Control Act (TSCA) Section 6(e) and 40 CFR Section 
761.60(d), has determined that polychlorinated biphenyl (PCB) spills must be 
controlled and cleaned-up. The Office of Toxic Substances (OTS) has been re- 
quested to provide written guide'lines for cleaning up PCB spills, with par- 
ticular emphasis on the sampling design and sampling and analysis methods to 
be used for the cleanup of PCB spills. 

This work assignment is divided into two phases. The reports of 
Phase I are presented in Draft Interim Report No. 1, Revision No. 1, "Cleanup 
of  PCB Spills from Capacitors and Transformers," by Gary L. Kelso, Mitchell 
0. Erickson, Bruce A. Boomer, Stephen E. Swanson, David C. Cox, and Bradley 
0. Schultz, submitted to €PA on January 9, 1985. Phase I consists of a review 
and technical evaluation of the available documentation on PCB spill cleanup, 
contacts with EPA Regional Offices and industry experts, and preparation of 
preliminary guidelines for the cleanup of PCB spills. The document was aimed 
at providing guidance in all aspects of spill cleanup for those organizations 
which do not already have working PCB spill cleanup programs. 

- - 

Phase 11, reported in this document, reviews the available sampling 
and analysis methodology for assessing the extent o f  spill cleanup by €PA en- 
forcement officials. This report includes some of the information from the 
Phase I report, incorporates comments on the Phase I report acld the general 
issue which were received at a working conference on February 26-27, 1985, 
and addresses the issue from the perspective of developing legally defensible 
data for enforcement purposes, 

This report, intended primari ly for  EPA enforcement personnel, out- 
lines specific sampling and analysis methods to  determine compliance with €PA 
policy on the cleanup of PCB spills. 
be used to determine the residual levels of PCBs at a spill site following 
the completion of  cleanup activities. Although the methodologies outlined in 
this document are applicable to PCE spills in general, specific incidents may 
require special efforts beyond the scope of this report. 
EPA policy may affect some of the information presented in this document. 

The sampling and analysis methods can 

Future changes in 

Following a summary of the report (Section I I ) ,  Section I11 presents 
an overview of PCB spills and cleanup activities. 
and analysis (Section IV) includes discussion of sampling design, sampling 
techniques, analysis, and quality assurance. 

The guidelines on sampling 

11- SUMMARY 

This report presents the results of Phase I1 of this work assign- 
ment. Phase I consisted o f  a review and technical evaluation of the-avail- 
able documentation on PCB spill cleanup, contacts with EPA Regional-Offices, . 
and preparation of preliminary guidelines for the cleanup of  PCB spills. 

_ _ _  

1 



Phase I1  ( this  document) reviews t h e  available sampling and analysis methodol- 
ogy for assessing t h e  extent o f  spi l l  cleanup by €PA enforcement o f f i c i a l s .  
The report incorporates some o f  t h e  information from the Phase I report and 
general issues received a t  a working conference on PCB spi l l s .  

s p i l l s  as improper disposal o f  PCBs. 
dardized since PCB s p i l l s  are generally unique situations evaluated on a case- 
by-case basis by b o t h  the PCB owner (or his contractor) and the responsible 
EPA Regional Office.  
i n g  the health and safety o f  workers; reporting the s p i l l ;  quick response/ 
securing the s i t e ;  determination o f  materials spi l led;  cleanup procedures; 
proper disposal of removed PCB materials; and sampling and analysis. 
level o f  action required i s  dependent on the amount o f  spilled l iquid,  PCB 
concentration, s p i l l  area and dispersion potential,  and potential human expo- 

. sure. 

The EPA has s e t  reporting requirements for  PCB s p i l l s  and views PCB 
Cleanup a c t i v i t i e s  have not been stan- 

Components of  the cleanup process may include protect- 

The 

A sampling design is proposed for use by €PA enforcement s t a f f  in 
detecting residual PCB contamination above a designated l imit  a f t e r  a s p i l l  
s i t e  has been cleaned. 
g r i d  which i s  centered on the cleanup area and extends j u s t  beyond i t s  bound- 
aries.  
staking out  the sampling locations,  and for taking possible obstacles in to  
account. 
p l i n g  crew. 

The proposed design involves sampling on a hexagonal 

Guidance i s  provided for centering the design on the sp i l l  s i t e ,  f o r  

Additional samples can be collected a t  the discretion o f  the Sam- 

Compositing s trategies ,  i n  which several samples are pooled and 
analyzed together, are recommended for each o f  the three proposed designs. 
Since an enforcement f i n d i n g  o f  noncompliance must be legally defensible,  the 
sampling design emphasizes the control o f  the false osi t ive  rate ,  the p r o b a -  
b i l i t y  o f  concluding that  PCBs are present above __efl__ the a owablelimit when, in 
f a c t ,  they are not. 

Samp’ling and analysis techniques are described f o r  PCB-contami nated 
solids ( s o i l ,  sediment, e tc . ) ,  water, o i l s ,  surface wipes, and vegetation. A 
number o f  analytical methods are referenced; appropriate enforcement methods 
were selected based on r e l i a b i l i t y .  Since W E C D  i s  highly re l iab le ,  widely 
used, and i s  included i n  many standard methods, i t  i s  a primary recommended 
method for most samples. 
analyses o r  f o r  special situations when the primary method is n o t  applicable. 

t o r i n g  program. Quality control (QC) measures, including protocol s , c e r t i  f i- 
cation and performance.checks, procedural Q C ,  sample QC, and sample custody 
as appropriate, should be stipulated in a QA plan. 

* 

Secondary methods may be useful f o r  confirmatory 

Quality assurance (QA) must be applied throughout the ent ire  moni- 

2 



111. OVERVIEW OF PCB SPILLS AND CLEANUP ACTIVITIES 
I.. 

A. Introduction to PCB Spills and Cleanue 

The €PA has established requirements for reporting PCB spills based 

Under TSCA regulations [40 CFR 
on the amount of material spilled and disposal requirements for the spilled 
PCBs and materials contaminated by the spill. 
761.30(a)(l)(iii) and 40 CFR 761.60d1, PCB spills are viewed as improper 
disposa1 of PCBs- 
established in the TSCA regulations, each regional administrator is given 
authority by policy to enforce adequate clean-up of PCB spills to protect 
human health and the environment. 

Although specific PCB cleanup requirements are not 

1, Current Trends 

Due to regional variations in PCB spill policy and the lack of a 
national PCB cleanup pol icy, PCB cleanup activities have not been standardized. 
Individual companies owning PCB equipment and contract cleanup companies have 

to satisfying the requirements of the appropriate EPA Regional Office. In 
addition, the EPA Regional Offices typically have provided suggestions f o r  
companies unfamiliar 

PCB spills are generally viewed as unique situations to be evaluated 
on a case-by-case basis by both the PCB owner (or his contractor) and the EPA 
Regional Office. Houever, a general framework i s  often used to approach the 
problem. Most cleanup activities involve quick response, removal or cleaning 
of suspected contaminated material, and post-cleanup sampling t o  document 
adequate cleanup. Major considerations involved in the cleanup process in- 
clude minimizing environmental dispersion, minimizing any present or future 
human exposure to PCBs, protecting the health and safety of the cleanup crew, 
and properly disposing contaminated materials. 

- 
- developed their own procedures and policies f o r  PCB cleanup activities keyed 

In general, the involvement of EPA Regional Offices i s  limited tr 
phone conversations often including a follow-up call to receive the analyti 
results o f  the post-cleanup sampling. 
fied with the reported data, additional documentation, sampling'and analysis, 
o r  cleanup (followed by further sampling and analysis) may be requested. 

I f  the EPA representative. is  not sat-  

In cases o f  special concern (e-g., large spills), €PA Regional Of- 
fices may work more closely with the PC8 owner or  contractor in planning the 
cleanup, sampling and analysis activities, and on-site inspections. 

2. Limitatibns o f  This Overview 

The general discussion in this chapter refers to the procedures, 
po l i c y ,  and considerations that seem to be widely used at present by PCB 
owners and spill cleanup contractors in meeting the requirements of the €PA 
Regional Offices. The activities described do not involve €PA regu+ations or 
policy except where indicated, since the EPA has not established requirements 
an PCB cleanup procedures. 

--- 
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Table 1 categorizes PCB spills into approximate levels o f  action 
for PCB spill cleanup based on concern. Potential environmental problems in- 
crease with increases in PCB concentrations, amount of spilled liquid, spill 
area and dispersion potential, and potential human exposure. The three spill 
types presented in Table 1 are based on very rough estimates. “Severity” in 
one key item such as human exposure could raise a spill to a Type 3 (i. e., 
requiring special attention). On the other hand a spill of a large volume of 
liquid may be considered a Type 2 spill due to a relatively low concentration 
of PCBs. 
strate the flexibility needed in responding to PCE spills. EPA Regional O f -  
fices should provide guidance on spill cleanup activities whenever questions 
develop. 

The three categories are only approximate and are intended t o  demon- 

The situations described in this chapter are limited to  recent PCB 
spills of similar magnitude to the reported spills associated with PCB oil 
‘transformers and capacitors (i-e. , Type 2 in Table 1). Unusually severe spill 
incidents (Type 3 in Table 1) involving large volumes of PCBs, a large spill 
area, a high probability o f  significant human exposure, and/or severe 
vironmental or transportation scenarios may require special considerations, 
beyond the scope of this discussion. 

en- 

All spills from regulated equipment are typically subject t o  the 
detail o f  effort outlined in this chapter. 
(Type 1 in Table 1) is required if the concentration of PCBs in the spilled 
material is 50 ppm or greater, the spill and the cleanup activities normally 
are not reported to €PA. 

Although cleanup of smaller spills 

Future changes in EPA policy may invalidate some of the discussions 
appearing in this chapter. 
categorization scheme for PCB spills, some of  the assumptions made in this 
chapter may become inappropriate. 

For example, i f  €PA adopts any type of formal 

E. Components of the Cleanup Process 

1. Health and Safety 

Protection o f  the health and safety of the clean-up crew during the 
PCB cleanup operation is an important concern. References discussing health 
and safety considerations relevant to some PCB spill incidents include NIOSH 
Criteria fo r  A Recornmended Standard for Exposure to Polychlorinated B i p m s  
PCBs) (1977~) and Health Hazards and Evaluation Report No. 80-85-745 (NIOSH 

4980). The appropriate level of health and safety protection is dependent 
upon the specifics of the spill. 

2. Reporting the Spill 

If the regulatory limits are exceeded, the spill must be--reportcd 
. 

to  Federal, State, and local authorities as applicable. Under €PA regulations 
[Fed. Reg. 50:13456-13475], spills over 10 I4 must be reported to The National 
Response Center. The toll free phone number i s  (800) 424-8802. 

--- 
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3. Quick Response/Securing the Site 

Quick response is desirable to mitigate the dispersion of the 
spilled material and to secure the site. 
cleanup actions commence within 48 hr o f  discovery of a spill [40 CFR 
761.30(a)(1) (i I i)]. 

Federal regulations require that 

More rapid response is highly preferable. 

A quick response allows removal or c’leaning of the PCB-contaminated 
material before it is dispersed by wind, rain, seepage, and other natural 
causes or by humans or animals. 
determines the spill boundaries, prevents unauthorized access to the spill 
site, and notifies a l l .  parties Involved. 

In securing the site, the cleanup crew 

The methods used to secure the site will vary on a case-by-case 
basis, depending on the specific circumstances. The extent o f  the spill is 
usually determined by visual inspection with the addition of a buffer area 

tent of the spill involves considerable judgment, including consideration 
of the cause of the spill, weather conditions, and specifics of  the site. 

Field analysis kits may aid the crew .in determining the extent of 
the spill in some instances. The field kits, when used properly, can serve 
as u screening tool. 
of the more accurate field analytical techniques such as field gas chroma- 
tography. Practical problems associated with availability o f  the equipment 
and trained staff;set-up time, and cost have limited the use of such tech- -@ niques at this time. 

- that may include PCBs finely dispersed from splattering. Evaluating the ex- - 

The need f o r  quick response has limited the usefulness 

4 .  Determination of Materials Spilled/Cleanup Plan 

After securing the site, the response crew will either (a) immedi- 
ately proceed with the cleanup operation, or (b) identify the materials 
spilled and formulate an appropriate cleanup plan. A suitable cleanup plan 
can be developed by identifying the type of PCB material (i.e., mineral oil 
PCB oil, Askarel) and considering such factors as the volume spilled, area 
of the spill, and site characteristics. 

Based on reasoning similar to Table 1, the crew leader can determine 
the necessary level o f  effort in accordance with the policy of  the PCB owner 
and the EPA Regional Office. 
needed, plan the sampling and analysis, and make other decisions related to 
the level of effort and procedures needed. 

He can determine if additional guidance i s  

5. Cleanup Procedures 

The cleanup procedure may include, but may not necessarily be limited 
to, the following activities: c 

.. - --. Removal or repair o f  failed/damaged PC8 equipment, 

Physical- removal o f  .contaminated vegetation; - ,  
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- Physical removal o f  contaminated soils, liquids, etc., 

- Decontamination o r  physical removal (as appropriate) of con- . .  , 

taminated surfaces, and 

Decontamination or removal of all equipment potentially con- 
taminated during the clearrup procedures. 

- 
- Encapsulation may be employed only with €PA approval. 

owner 
from 

The specific procedures used in a cleanup are selected by the PCB 
' or the cleanup contractor. 
the site t o  achieve the standards required by the €PA region, company, 

Key considerations include removal of PCBs 

o r  other applicable control authority; avoidance of unintentional cross  con- 
tamination o r  dispersion of PCBs from workers' shoes, contaminated equipment, 
spilled cleaning solvents, rags, and other sources; and protection o f  workers' 
health. 

- 
- The cleanup crew shall make every possible effort to keep the spilled 

I f  this has already occurred, the crew needs 
Water is never used for cleaning equipment 

PCBs out of sewers and waterways. 
to contact the local authorities. 
or the spill site. 

A simple PCB spill cleanup may involve the removal of the leaking 
equipment, removal of contaminated sod and soil by shovel, cleaning pavement 
with an absorbant material and solvents, and decontamination or disposal o f  
the workers' equipment (shovels, shoes, gloves, rags, plastic sheets, etc. ). 
More complicated situations.may include decontamination of cars, fences, 
buildings, trees and shrubs, electrical equipment, or water (in pools or 
bodies o f  water). 

In some cases, adequate decontamination of  surfaces (pavements, 
walls, etc.) may not be possible. An alternate to physical removal of the 
surface material is encapsu7ation o f  the contaminated area under a coating 
impervious to PCBs. (EPA approval would be required.) 

6. Proper Disposal of Removed PCB Materials 
.* _- 

All PCB-contaminated materials removed from the spill site, must be 
shipped and disposed in accordance with relevant Federal, State, and local 
regulations, TSCA Regulations [40 CFR 761.607 out1 ine the requirements for 
the disposal of PCBs, PC6 articles, and PCB containers in an incinerator, 
high efficiency boi ler ,  chemical waste landfill, or an approved alternative 
method. 
are presented in 40 CFR 761.70 and 40 CFR 761.75, respectively. Applicable 
Department of Transportation regulations are listed in 49 CFR 172.101. 

Facility requirements for incineration and chemical waste landfills 

7 ,  Samplinq and Analysis m 

9. 

--- Although sampling and analysis will be discussed in detail in Chap- 

Sampling and analysis may not always be needed (especial iy 
ter I V ,  this discussion gives an overview of applicable considerations and 
current practice. 
for the spills described as Type 1 in'Table I) ,  but enforcement authorities 
or property owners may ask for proof that the spill site has been adequately 

7 



decontaminated. 
sentative of the area contaminated by the spill. Samples should represent 
the full extent of  the spill, both horizontal and vertical, as well as the 
types of materials in the spill area (soil, surfaces, water, etc.). 

This can be accomplished by taking a number of samples repre- 0 - 

Sampling design and technique as  well as sample handling and preser- 
vation should incorporate acceptable procedures for each matrix to be sampled 
and concern for the adequacy and accuracy for the samples in the final analysis. 

Analysis of the samples for PCB content should be performed by 
trained personnel using acceptable procedures with due consideration of  qual- 
i ty assurance and qual i ty control - 

Further discussion of  sampling and analysis (applicable to EPA en- 
forcement activities) appears in Chapter IV. 

- 8. Remedial Action - 
If the analysis results indicate the cleanup was not in compliance 

with designated cleanup levels, additional cleanup is needed. Additional 
sampling can pinpoint the location of remaining contaminated areas if the 
original sampling plan was not designed to  identify contaminated sub-areas 
within the spill site. 
continue as before, removing more material or cleaning surfaces more thoroughly. 
Remedial action will be followed by additional sampling and analysis to. ver- 
i f y  the adequacy o f  the cleanup. 

If additional cleanup is needed, the cleanup crew will 

9. Site Restoration 

This i s  not addressed under TSCA and is a matter t o  be settled be- 
tween the company responsible for the PCB spill and the property owner. 

10. Records 

Although there are no TSCA requirements for records of  PCB cleanup 
activities except for documentation of PCBs stored or transported f o r  disposal 
140 CFR 761.80(a)], the PCB owner should keep records of the spill cleanup 
in case of future questions o r  concern. 
dates, a description of the activities, records of shipment and disposal of 
PCB-contaminated materials, and a report of collected samples and results of 
analys i s. 

Relevant information may include 

11. Miscel laneous Considerations 

a. Expeditious and effective action are desired throughout the 
cleanup process to minimize the concern of the public, especially residents 
near the site or individuals with a special interest in the site. Ltkewise, - 
speed and effectiveness i n  the cleanup may prevent any future concefn o r  actfon 
related to the PCB spill, 

\ 

- -- 

b..,Education and training of the spill response crews and re- 
The employees need sufficient e sponsible staff members is a constant concern. 

training to make proper judgements and to know when additional assistance o r  
guidance i s  needed. 
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IV. GUIDELINES ON SAMPLING AND ANALYSIS 

Reliable analytical measurements of environmental samples are an : I  

essential ingredient of sound decisions for safeguarding public health and 
improving the quality of the environment. 
should follow the general operational model f o r  conducting analytical mea- 
surements of environmental samples, including: planning, quality assurance/ 
quality control, verification and validation, precision and accuracy, sam- 
pling] measurements, documentation, and reporting. Although many options are 
available when analyzing environmental samples, differing degrees of reli- 
ability, dictated by the objectives, time, and resources available, influence 
the protocol chosen f o r  enforcement monitoring. The following section out- 
lines the factors critically influencing the outcome and reliability of en- 
forcement monitoring of PCB spill cleanup. 

Effective enforcement monitoring 

A. Samplinq Design 

This section presents a sampling scheme, for use by EPA enforce- 
ment staff, for detecting residual PCB contamination above a limit designated 
by EPA-OPTS afterr.the,,si te:has .been -cleaned up. Two types of error traceable 
,to sampling and analysis are possible. The first is false positive, i.e., 
concluding that PCBs are present at levels above the allowable limit when, in 
fact, they are not. The false positive rate for the present situation should 
be low, because an enforcement finding of noncompliance must be legally de- 
fensible; that is, a violator must not be able to claim that the sampling re- 
sults could easily have been obtained by chance alone. 
designs used wst be documented or referenced. 

Moreover, all sampling 

The second type of error possible is a false ne ative, i.e., failure 
to detect the presence of PCB levels above the al- The false 
negative rate will depend on the size of  the contaminated area and on the 
level of contamination. For  large areas contaminated at levels well above 
the allowable limit, the false negative rate must, of course, be low to en- 
sure that the site is brought into compliance. The false negative rate can 
increase as the area or level of contamination decrease. 

1. Proposed Sampl ing Design 

In practice, the contaminated area from a spill will be irregular 
in shape. 
to protect against underestimation of the spill area by the cleanup crew, Sam- 
pling w i t h i n  a circular area surrounding the contaminated area is proposed. 
Guidance on choosing the center and radius o f  the circle, as well as the number 
of sample points to be used is provided in Section 2 below. 

In order t o  standardize sample design and layout in the field, and 

The detection problem was modeled as follows: try t o  detect a 
circular area of uniform residual contamination whose'center i s  randomly 
placed withi3 the sampling circle. Figure 1 illustrates the model. ?he 
figure depicts a sampling circle of 10 ft centered on a utility pald'(site oT-- 
the spill). After cleanup, a residually contaminated circle remains. How- - -- 

e ever, Sn choosing locations at which to-sample, the sampler has no knowledge 
contabination. This 

- *  . of the circle or the 
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Randomly bcoted 
Area of Residual 
Co nt ami nation 

Util ity Pole 

Sampling Circle 

Figure 1 Randomly located area of residual contamfnation 
w i t h i n  the sampling circle.  

. .  
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the center of the contaminated c i r c l e  as a randomly located point i n  the c i r c l e  ' 2 .  el lack of knowledge was modeled by treat ing the sampling locations as fixed and 

of radius 10 ft. 
l i k e l y  t o  be present anywhere w i t h i n  the sampling area i s  reasonable, a t  l e a s t  
as a f i r s t  approximation (Lingle 1985). This i s  because more e f f o r t  i s  l i k e l y  
t o  have been expended in cleaning up the areas which were obviously highly 
contaminated. 

The implic i t  assumption t h a t  residual contamination i s  equally:- -> 

Two general types o f  design are  possible f o r  t h i s  detection problem: 
gr id  designs and random designs. Random designs have two disadvantages com- 
pared t o  g r i d  designs f o r  t h i s  application. F i r s t ,  random designs are  more 
d i f f i c u l t  t o  implement i n  the f i e l d ,  since the sampling crew must be trained 
t o  generate random locations o n s i t e ,  and since the result ing pattern i s  i r -  
regular. 
than random designs. 
contaminated area while some random designs are  not. 

. gested design w i t h  a sample s i z e  o f  19 has a 100% chance t o  detect  a contam- 
inated area of radius 2.8 ft within a sampling c i r c l e  of radius 10 ft. By 
contrast, a des ign  based on a simple random sample of  19 points has only a 
79% chance o f  detecting such an area. 

Second, g r i d  designs are more e f f i c i e n t  f o r  t h i s  type o f  problem 
A grid design i s  certa in  t o  detect  a s u f f i c i e n t l y  large 

F o r  example, the sug- 
- - 

Therefore, a gr id  design i s  proposed. A hexagonal grid based on 
equilateral t r i a n g l e s  has two advantages for this  problem. F i r s t ,  such a grid 
minimizes the c i r c u l a r  area certa in  t o  be detected (among a l l  grids with the  
same number o f  points covering the same area). Second, some previous experi- 
ence (Mason 1982; Matern 1960) suggests that the hexagonal grid performs well 
for certa in  s o i l  sampling problems. 
appear t o  be complicated t o  lay out In the f i e l d .  
Section 2 below and shows that  the hexagonal g r i d  i s  quite pract ical  in the 
f i e l d  and i s  not s i g n i f i c a n t l y  more d i f f i c u l t  t o  deploy than other types of 
grid,  

The hexagonal grid may, a t  f i r s t  s i g h t ,  
Guidance i s  provided in 

The smallest  hexagonal g r i d  has 7 points ,  the next 19 points ,  the 
third 37 points as shown in Figures 2 through 4. 
3n2 + 3 n  + 1 points. 
between adjacent points ,  s ,  must be determined. 
t o  minimize, as  f a r  as possible ,  the s i z e  o f  the residual contaminated c i r c l e  
which i s  c e r t a i n  t o  be sampled. 
of sampling points and radius of smallest c i r c l e  c e r t a i n  t o  be sampled a r e  
shown in Table 2. 
fo r  the 7-point design i s  For  a given s i z e  c i r c l e ,  
the more points on the gr id,  the smaller the residual contamination area w h i c h  
can be detected with a given probability.  

In general ,  the grid has 
To completely specify a hexagonal g r i d ,  the distance 

The distance s was chosen 

Values 0 f . s  so chosen, together w i t h  number 

For example, the grid spacing f o r  a c i r c l e  o f  radius 20 ft 
s = (0.87)(20) = 17.4 ft. 

. -. 



Table 2. Parameters of tfexagonal Sampling Designs for a 
Sampling Circle  of  Radius r Feet 

No. o f  Distance between adjacent Radius of smallest circle 
points points,  s (ft) certain to be sampled 

7 
19 
37 

0.87r 
0.48r 
0.3r  

0.5r 
0.28r 
0.19r 
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X 

The outer boundary of the contominoted area 

is ossumed to be 4 feet from the center (C) 
of the spiff site. 

0 

nc 

Figure 2. Location of sampling points in 
a 7-point g r i d .  P 
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0 0 
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0 0 

0 0 0 -  

0 0 

10 l l l l f  1 1  I l l I f ~ ~  
2 4 6 a 10 10 8 6 4 2 0 

X 

The outer boundary of the contaminated a n a  is assumed to be 
IO feet from the center (C) of the spii I site. 

Figure 3 .  Location of sampling points in a 19-point g r i d -  

14 



0 0 0 0 

0 

0 

0 

0 

0 0 

0 0 0 

0 

0 .C 0 

0 0 0 

0 

0 i . Q  

0 

0 0 

B 0 

0 0 a 0 

0 0 0 0 

12 16 20 8 4 0 4 8 
X 

20 16 12 

The o u t e r  boundary of the c o n t a m i n a t e d  a r e a  is assumed to be  
20 f e e t  from the center (C) of the spill site. 

Figure 4 .  Location o f  sarnpljng points i n  a 37-point g r i d .  

L 
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The first three hexagonal designs are shown in Figures 2 to 4 ,  f o r  
a sampling circle radius of r = 10 ft. The choice of sample size depend2 on 
the cost of analyzing each sample and the reliability of detection desired 
for various residually contaminated areas. Subsection 2 below provides some 
suggested sample sizes for different spill areas, based on the distribution 
of spill areas provided by the Utility Solid Waste Activities Group (USWAG 
1984; Lingle 1985). 

@ 

2. Sample Size and Design Layout in the Field 

a. Sample Size 

The distribution of cleanup areas for PCB capacitor spill 
sites, based on data collected by USWAG (1984; Lingle 1985) is shown in Table 
2. The smallest spill recorded in the USWAG database is 5 ft2, the largest 
1,700 ft2. The median cleanup area is 100 ft, the mean 249 ft2; the wide dis -  
crepancy between the mean and the median reflects the presence of a small per- - - centage of relatively large spills in the database. 

Recommended sample sizes are given in Table 4. Several con- 
siderations were involved in arriving at these recommendations. F i r s t ,  the 
maximum number of samples recommended for the largest spills is 3 7 ,  in recog- 
nition of practical constraints on the number o f  samples that can be taken. 
Even so, it is important to note that not all samples collected will need to 
be analyzed. The calculations in Section 5 below show that, even for the 37 
sample case, no more than 8 analyses will usually be required to reach a de- 
cision. Since the cos t  of chemical analyses i s  a substantial component o f  
sampling and analysis costs, even the 37-sample case should not, therefore, 
be prohibitively expensive. Second, the typical spill will require 19 sam- 
ples. Small spills, with sampling radius no greater than 4 ft, will have 7 
samples, while the largest spills, with sampling radius 11.3 ft and up, will 
require 37 samples. 
sented in Table 3. 
generally smaller than capacitor spills because energetic releases are less 
likely from transformers. 
be relatively more likely for transformer spills than capacitor spills. 

* 
It should be noted that only capacitor s p i l l s  are repre- 

Thus, one would expect the smaller sample sizes to 

Transformer spills, however, would be expected to be 
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Table 3. Distribution of PCB Capacitor Sp 
Cleanup Areas Based on 80 Cases 

1 

Cleanup area (ft') Percent of cases 

I 50 
51- 100 

101-200 
201-300 
301-400 
401-700 
701-1,300 

1 1,300 

32.5 

15.0 
12.5 

7.5 

1.3 

18. a 

3. a 

a. a 

Source: L i  ngl e 1985. . _. 

Table 4. Recommended Sample Sires 

3ampij;q)area Radius of sampling Percent o f  PCB 
' circle (ft) capacitor spi 1 1  s Sample size 

32.5 7 

50.0 19 

17.5 37 

I 50 6 4  

51-400 4-11.3 

> 400 11.3 

17 
. .  

P 



a achieve 
The rad 
once by 
Table 5 
capabi 1 

The final consideration in recommending sample sizes was to 
roughly comparable detection capability for different size spills. 
US of the smallest contaminated circle certain to be sampled at least 
the sampling scheme i s  used for comparative purposes (see Table 2). 
presents some calculations of this quantity. The absolute detection 
ty of the sampling scheme is seen t o  be relatively constant for dif- 

ferent spill sizes. 
i s  about as likely to be detected in any sized spill. 

This means that a given area of residual contamination 

Table 5. Detection Capability of the Recommended Sampling Schemes 

Samplinq area R adi us Samp 1 e Radius of smallest circle to 
(ft ) ( ft) size be sampled (ft) 

50 4.0 7 2.0 

150 6.9 19 1.9 

400 11.3 19 3.2 

875 16.7 37 3.2 

b. 

Figure 5 presents a typical illustration of design layout in 

Design Layout in the Field 

the field. The first step i s  to determine the boundaries o f  the original 
cleanup area (from records of the cleanup). 
of the sampling circle which is to be drawn surrounding the c eanup area. 
The following approach is recommended: 

Next, find the center and radius 

(a) Draw the longest dimension, Ll, of the sp 

(b) Determine the midpoint, P ,  of L,. 

1 1  area. 

(c) Draw a second dimension, Lz, through P perpendicular to 
L1- 

(d) 

(e) 

The midpoint, C ,  of L2 i s  the required center. 

The distance from C to the extremes of L 1  i s  the required 
radius, r. 

% 

--. Figure 5 shows an example o f  the procedure; Figure 6 demonstrates t o w  the center 
is determined for several spill shapes. Even if the center determined is 
slightly o f f ,  the sampling design w i l l  not be adversely affected. :..e 



(b) Locating the center of the 
sampling circle 

(c) Centering the hexagonal grid 

(d) Staking out the grid points 

Figure 5 
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Once the  sampling radius, r ,  has been f o u n d ,  the sample s i z e  

@ can be selected based on Table 4 .  

Example: 
should be used. 

Suppose r = 5 f t .  From Table 4 ,  a sample size o f  19 

Having selected the sample s i z e ,  the grid spacing can be calculated from Table 
2.  

Examp15 (continued): 
the g r i d  spacing i s  s = 0.48r  = (0.48)(5) = 2 . 4  ft .  

for a 19-point design with radius r = 5 ,  

The procedure f o r  laying out a 19 p o i n t  design is as follows. 
The f i r s t  sampling locat ion i s  the center C of the sampling c i r c l e ,  as shown 
i n  Figure 5.  
through 5 on i t  as shown; adjacent locations are  a distance s apart. The 
orientation of the diameter ( f o r  example east-west) used i s  n o t  important; i t  

The next 4 
locat ions ,  Nos. 6-9 ,  are l a i d  out paral le l  t o  the f i r s t  row, again a distance 
s apart. The only d i f f i cu l ty  i s  in locating the starting point ,  No. 6 ,  f o r  

. t h i s  row. To accomplish t h i s  the sampler needs two pieces o f  rope (or sur- 
veyor's chain,  o r  equivalent measuring device) , o f  length s. Attach one piece  
o f  rope t o  the stake a t  each location 4 and 5. 
unti l  they touch a t  locat ion 6. 
and f i n a l  row o f  3 locat ions  in the t o p  half o f  the design i s  found s i m i l a r l y ,  
s t a r t i n g  w i t h  number 10. 
staked o u t .  
fashion. 

Next, draw a diameter through C and stake o u t  locations 2 

- - may be chosen a t  random o r  f o r  the convenience of the samplers. 

Draw the ropes taut horizontally 
Once the second row i s  l a i d  o u t ,  the t h i r d  

In the same way, the bottom h a l f  of the design i s  

0 The -/-point o r  37-point designs are  l a i d  out in an analogous 

Once the sampling locations are staked out the actual samples 
can be col lected.  In the example in Figure 5 ,  three o f  the sampling locat ions  
f a l l  outside the or iginal  cleanup area. Samples should be taken a t  these 
points ,  t o  detect  contamination beyond the original cleanup boundaries. This 
v e r i f i e s  that  the or iginal  s p i l l  boundaries were accurately assessed. 

In p r a c t i c e ,  various obstacles may be encountered in laying 
o u t  the sampling grid. Many ' 'obstacles" can be handled by taking a d i f f e r e n t  
type o f  sample, e.g . ,  i f  a f i r e  hydrant i s  located a t  a p o i n t  in a sampling 
g r i d  otherwise c o n s i s t i n g  o f  s o i l  samples, then a w& sample should be taken 
a t  the hydrant, r a t h e r  than taking a sample of nearby s o i l .  
l i k e l y  t o  be encountered i s  a v e r t i c a l  surface such as  a wall. 
the sampling locat ion on such a surface, draw taut  the ropes (chains) of 
length s attached t o  two nearby stakes and find the point on the v e r t i c a l  
surface where their common ends touch. 
the procedure. If  more samples from the vert ical  surface a r e  c a l l e d  f o r ,  the 
same principle may be applied, always using the l a s t  two points located t o  
f ind the next one. 

The obstacle  most 
To determine 

See Figure 7 f o r  an i l l u s t r a t i o n  o f  

- 
- -- 3. Judgemental Sampling 

The inspector o r  sampling,crew may use; best  judgement to  c o l l e c t  

@ 
samples wherever residual PCB contamination i s -  suspected. These samples a r e  
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Figure 6. Locating the center and samplfng circle radius of an 
ly shaped Spi77 area. 
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Fiqure 7 .  Location of a sampling Doint on a vertical surface. 
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in addition to those collected from the sampling grid. 
pling points include suspicious stains outside the designated spill area, 

quate cleanup. 

Examples of extra Sam- 
- .  cracks or crevices, and any other area where the inspector suspects inade- ~. 

4- Compositing Strategy for Analysis of Samples 

Once the samples have been collected at a site, the goal of the 
analysis effort is to determine whether at least one sample has a PCB concen- 
tration above the allowable limit. 
area will be recleaned if a single sample contaminated above the limit is 
found. 
contaminated or even exactly how many. 
can be substantially reduced by employing corn ositin 

If the PCB level in the composite is sufficiently hi h, one can conclude that 
a contaminated sample is present; if the level is f- ow enough, a l l  individual 
samples are clean. For intermediate levels, the samples from which the com- 
posite was constructed must be analyzed individually to make a determination. 
Thus, the number of analyses needed is greatly reduced in the presence of 
very high levels of contamination in a few samples o r  in the presence of very 
low levels in most samples. 

For purposes o f  this discussion, assume that the maximum allowable 
PCB concentration in a single soil sample The calculations can 
easily be adapted for a different level or for different types of  samples. 
Based on review of the available precision and accuracy data (Erickson 1985), 
method performance of 80% accuracy and 30% relative standard deviation should 
be attainable for soil concentrations above 1 ppm. 

This sampling plan assumes the entire spill 

This means that the cost of analysis 
Thus, it is not important t o  determine precisely which samples are 

strategies, in which 
groups of samples are thoroughly mixed and * eva uated in a single analysis. 

- 

s 10 ppm. 

To protect against false positive findings due to analytical error, 
the measured PCB level in a single sample must exceed some cutoff greater than 
l0.ppm for a finding of contamination. Assume that a 0.5% false positive rate 
for a single sample is desired. 
false positive rate controls the overall false positive rate of the sampling 
schemes to acceptable levels. 
the cutoff level f o r  a single sample is 

As will be shown later, this single sample 

Then, using standard statistical techniques, - 
(0.8)(10) + (2.576)(0.3)(0.8>(10) = 14.2 ppm, 

where 0.8(80%) represents the accuracy of the analytical method, 10 ppm is 
the allowable limit f o r  a single sample, 2.576 is a coefficient from the stan- 
dard normal distribution, and 0.3(30%) is the relative standard deviation of 
the analytical method:. Thus, if the measurec' level in a'single sample is 
14.2 ppm o r  greater, one can be 99.5% sure that the true level i s  10 pprn or 
greater. 

- 

Now suppose that a composite of, say, 7 samples is analyzed. The 
true PCB level in the composite (assuming perfect mixing) is simply-the aver-' 
age of the 7 levels of the individual samples. 
level in the composite. 

- -- Let X ppm be the measured PCB 
I f  X 6 (14.217) = 2.0, then all 7 individual samples 
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are rated clean. If X > 14.2, then at least one individual sample must b’e 
above the 10 ppm limit, 
on analysis of the composite and the 7 samples must be analyzed individually 
to reach a decision. These results may be generalized to a composite of any 
arbitrary number of  samples, subject to the limitations noted below. 

If  2.0 < X 2 14.2, no conclusion is possible based 

The applicability of cornpositing is potentially limited by the size 
of t b e  individual specimens and by the performance of the analytical method 
at ‘ow P I 3  levels. First, the individual s?ecimens must be large enough so 
that the composite can be formed while leaving enough material for individual 
analyses if needed. For  verification of PC0 spill cleanup, adequacy of speci- 
men sizes should not be a problem. The second limiting factor is the analyt- 
ical method. Down to about 1 ppm, the performance of the stipulated analytical 
methods should not degrade markedly. Therefore, since the assumed permissible 
level is 10 ppm, no more than about 10 specimens should be composited at a 
time. 

In compositing specimens, the location of the sampling points to be 
grouped should be taken into account. If a substantial residual area of con- 
tamination is present, then contaminated samples will be found close together. 
Thus, contiguous specimens should be composited, if feasible, in order to 
maximize the potential reduction in the number of analyses produced by the 
compositing strategy. Rather than describe a (very complicated) algorithm 
for choosing specimens to composite, we have graphically indicated some possi- 
bie compositing strategies in Figures 8 Through 11. Based on the error. proba- 
bility calculations presented in Section 4 below, we recommend the compositing 
strategies indicated in Table 6. 
design requires no explanation. The strategies for the 19- and 37-point cases 
are shown in Figures 9 and 11, respectively. The strategies shown in Figures 
8 and 10 are used in Section 5 for comparison purposes. 
reduction in number of analyses expected to result (as compared to individual 
analyses), see the next Section, 5. 

The recommended strategy for the 7-point 

for details on the 

5. Calculations of Averaqe Number of Analyses, and Error Probabil- 
ities 

Estimates of expected number of analyses and probabilities of false 
positives (incorrectly deciding the site i s  contaminated above the limit), 
and false negatives (failure to detect residual contamination) were obtained 
for various scenarios. 
tion using 5,000 trials for each combination of sample size, compositing 
strategy, level , and extent of residual contamination. The computations were 
based on the following assumptions: 

The calculations were performed by Monte Carlo simula- 

a. Only soil samples are invol-ved. In practice other types 
of samples will often be obtained .and analyzed. 
section are not directly applicable to such cases, they do indicate-in gen- 
eral terms the type o f  accuracy obtainable and the potential cost Savings from 
composi ting. 

Although the results of this 

--. 
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A 2 GROUP COMPOSITING P IAN FOR 7 SAMPLE POINTS 

Figure 8 

A 2 GROUP COMPOSITING P I A N  FOR 19 SAMPLE POINTS 

r 

-I- 
-*: X 

Figure 9 

. - 
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A 6 GROUP COMPOSITING PLAN FOR 19 SAMPLE POINTS 

Y 

X 

Figure 10. Location o f  sample p o i n t s  i n  a 19 sample point p l a n ,  
w i t h  detail of  a 2 group compositing design. 
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A 4 GROUP COMPOSITING PLAN FOR 37 SAMPLE POINTS 

Fiqure 1 1 .  Location of sarnole ooints in 37 sample ooint nlan, 
with detail of a 4 grouo cornnositing desiqn. 
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Table 6. Recommended Compositing Strategies 

No. of samples collected Composi ting strategy 

7 - One group of 7 

19 One group o f  10, one of 9 

37 Three groups of 9 ,  one o f  10 

b. I f  the true PCB level in a sample is C,  then the measured 
value is a normally distributed random variable with mean 0.8C and standard 
deviation (0.3)(0.8C) = 0.24C. Thus, it is assumed that the analytical method - is 80% accurate, with 30% relative standard deviation. - 

c. The maximum allowable level in a single sample is 10 ppm. 
However, the measured level for a single sample must exceed 14.2 ppm for a 
finding of noncompll’ance. 
single-sample false positive rate o f  0.5%. 

placed circle of variable radius and contamination level. The PCB level is 
assumed to be uniform within the randomlyyplaced circle and zero outside it. 

result is obtained on a single analysis. 
finitive result (positive or negative), the individual specimens from which 
the composite was formed are analyzed in sequence before any other composite. 

As previously discussed, this corresponds to a 

d. The residual contamination present is modeled as a randomly 

e. Analysis of samples is terminated as soon as a positive 
If a composite does not give a de- 

f .  The compositing strategies used are shown in Figures 8 and, 
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The results of the computations are shown in Tables 7 through 20. 
Tables 7 through 12 show the performance of the compositing strategies recom- 
mended in Section 3. For each strategy, there is a pair of tables. The first * -  

table shows the probability of reporting a violation of a 10 ppm cleanup stan- 
dard, for different levels Of residual contamination and percent of  cleanup 
area contaminated. When the contamination level is 10 ppm or less, the number 
in the table i s  the probability of a false positive, i.e., a false finding of 
noncompliance. These probabilities are all very low, as they should be. When 
the level i s  above 10 ppm, the number in the table is the probability that a 
violation will be detected by the sampling design. 
ppm, and for small percentages of cleanup area residually contaminated, the 
detection probability is low. When the level is high and the percent o f  area 
contaminated is large, however, detection probability approaches 100%. For 
small areas with high contamination, detection capabili’ty is modest. This i s  
because there is only a small chance that the contaminated area will be sam- 
pled. Similarly, detection capability is also modest for large areas contam- 
inated-near the 10 ppm limit. 
number o f  contaminated samples will be found in such cases, the analytical 
method i s  not likely to give positive identification of levels near the 10 
ppm cutoff. 
itive rate to 0 . S .  

For levels close to 10 

- 

The reason for this is that, even though a 

This is the price paid for reducing the single-sample false pos- 

The second table for each compositing strategy shows the expected 
(average) number o f  analyses needed to reach a decision. 
of area contaminated, the smallest number of analyses is needed if the level 
of contamination is very high or very low. 
analyses are-needed. 
large area contaminated at close to 10 ppm. 
of the composite(s) will mostly lie in the intermediate range for which no 
conclusion is possible based on analysis o f  the composite. 
analyses will almost always be required, so that the advantage of compositing 
is lost. 

For a fixed percent 

For intermediate levels, more 
The largest number of analyses are required with a 

In such a situation, the levels 

Thus, individual 

Tables 13 through 20 compare the recommended compositing strategies 
for the 7-point and 19-point designs to alternative composi ting strategies 
for these designs, f o r  4 different Contaminated percentages (a, 9%, 25%, and 
49%). The comparison is based on the expected number of analyses required. 
Overall detection capabilities are comparable for the different strategies. 
The tables show that the recommended strategies are best, except for larger 
areas contaminated close to the 10 ppm level. 

.. -- 
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Table 7. Probability o f  Declaring a Violation of a 10 lpm 

Cleanup Standard, fo r  the 7 Point, 1 Composite Design 

Level o f  residual 
PCB contamination Percent of  cleanup area with residual PCB contamination 

(PPd 1 4 9 16 25 49 

Compliant 8 < 0.001 
10 < 0.001 

Noncompliant 11 < 0.001 
12 < 0.001 
13 0.001 

. 14 0.003 
15 0.006 
16 0.009 
18 0.019 
20 0.030 
25 0.048 
50 0.070 
75 0.071 

150 0.070 
200 0.073 
300 0.069 
500 0.070 

100 0.068 

< 0.001 < 0.001 
< 0.001 < 0.001 

0.001 < 0.001 
0.001 0.001 
0.005 0.005 
0.010 0.019 
0.016 0.039 
0.029 0.064 
0.074 0.137 
0.110 0.199 
0.186 0.342 
0.245 0.487 
0.245 0.496 
0.255 0.499 
0.246 0.481 
0.254 0.489 
0.257 0.494 
0.242 0.492 

< 0.001 < 0.001 < 0.001 
< 0.001 0.002 0.007 

< 0.001 0.009 0.032 
0.017 0.092 0.002 

0.028 0.085 0.298 
0.065 0.134 0.396 
0.102 0.202 0.517 
0.218 0.344 0.655 
0.335 0.479 0.787 
0.554 0.736 0.905 
0.767 0.977 0.989 
0.787 0.992 0.995 
0.800 0.995 0.997 
0.796 0.998 0.999 
0.806 > 0.999 .> 0.999 
0.792 > 0.999 > 0.999 

0.009 0.045 0.184 

0.811 > 0.999 > 0.999 

aseven samples analyzed f i r s t  as a composite, then individually i f  necessary 
to reach a decision. 
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Table 8. Expected Number o f  Analyses to Decide Compliance o r  
Violation, for a 10 ppm Cleanup.Standird, for the 

7-Point, 1-Composite Design 

Level o f  residual 
PCB contamination Percent of cleanup area with residual PCB contamination 

9 16 25 49 ( P P 4  1 4 

Compl iant 4 
6 
8 
10 

.Noncompl iant 11 
12 
13 
14 
15 
16 
18 
20 
25 
50 
75 
100 
150 
200 
300 
500 

1.00 
1.00 
1.00 
1.00 

1.01 
1.04 
1.04 
1.10 
1.13 
1.15 
1.19 
1.24 
1.26 
1.28 
1.28 
1.21 
1.09 
1.03 
1.01 
1-00 

1.00 
1.00 
1.00 
1-01 

1.04 
1.08 
1.18 
1.32 
1.45 
1.52 
1.69 
1.85 
1.98 
1.96 
1.94 
1.79 
1.28 
1.11 
1.01 
1.00 

1.00 
1.00 
1.00 
1.02 

1.05 
1.17 
1.40 
1.63 
1.85 
2.03 
2.41 
2.57 
2.2:. 

2.93 
2.53 
1.52 
1.15 
1.04 
1.01 

- I  
I .  - 3  

1.00 
1 - 0 0  
1-00 
1.03 

1.11 
1.32 
1.59 
2.02 
2- 35 
2.67 
3.18 
3.59 
3.84 
3.99 
3.98 
3.45 
1.86 
1.34 
1.09 
1.02 

1.00 
1.06 
1.44 
1.75 

2.01 
2.21 
2.56 
2.86 
3.22 
3.50 
3.95 
4.19 
4 .47  
4.45 
4.23 
3.54 
1.89 
1.33 
1.06 
1.02 . 

1.11 
2.31 
3.96 
4.96 

5.31 
5.39 
5.35 
5.18 
4.90 
4.71 
4.36 
4.04 
3.61 
2.96 

::E 
1.30 
1.13 
1.03 
1 - 0 1  

a Seven samples analyzed first as a composite, then individually if necessary 
to reach a decision. 
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Table 9. Probability of Declaring a Violation of a 10 pirn Cleanup 
Standard, for the 19 Point, 2 Composite Design 

Level of residual 
PCB contamination 

( P P4  
Percent of cleanup area with residual PCB contamination 
1 4 9 16 25 49 

~ 

aNineteen samples analyzed first as two composites, then individually if 
necessary to reach a decision. 

Compliant 8 
10 

Noncompl i ant 11 
12 
13 
14 
15 
16 
18 
20 
25 
50 
75 
100 
150 
200 
300 
500 

< 0.001 
< 0.001 

< 0.001 
0.001 
0.003 
0.005 
0.012 
0.025 
0.046 
0.077 
0.125 
0.161 
0.171 
0.168 
0.166 
0.175 
0.168 
0.180 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 0.002 0.007 0.015 0.028 

< 0.001 0.007 0.034 0.058 
0.002 0.029 0.084 0.153 
0.007 0.062 0.179 0.304 
0.021 0.114 0.304 0.455 
0.052 0.178 0.407 0.606 
0.083 0.264 0.518 0.744 
0.167 0.421 0.698 0.883 
0.263 0.556 0.812 0.945 
0.461 0.784 0.923 0.990 
0.631 0.978 0.992 . 0.999 
0.651 0.993 0.997 > 0.99.9 
0.642 0.994 0.999 > 0.999 
0.657 0.998 0.999 > 0.999 
0.648 0.999 0.999 > 0.999 
0.654 0.999 > 0.999 > 0.999 
0.661 0.999 > 0.999 > 0.999 

0.017 
0.281 
0.497 
0.693 
0.832 
0.908 
0.978 
0.993 
0.999 
0.999 

> 0.999 
> 0.999 
> 0.999 
'> 0.999 
> 0.999 
> 0.999 
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Table 10. Expected Number of Analyses to Decide Compliance or 
Violation, for a 10 ppm Cleanup Standagd, for the 

19-Point, 2-Composite Design 

Compliant 4 

a 
6 

10 

Noncompliant 11 
12 
13 
14 
15 
16 
18 
20 
25 
50 
75 
100 
150 
200 
300 
500 

Level of residual 
PCB contamination Percent of cleanup area with residual PCB Contamination 

16 25 49 1 4 9 (PPm) 

2.18 3.30 7.49 
3.79 6.70 11.22 

2.00 2.00 2.00 
2.00 2.00 2.00 
2.00 2.00 3.01 6.15 9.20 13.18 

7.46 10.55 14.02 2.01 2.03 3.72 

2.03 
2.10 
2.21 
2.25 
2.37 
2.49 
2.60 
2.68 
2.82 
2.80 
2.80 
2.77 
2.53 
2.21 
1.99 
1.92 

2.14 
2.32 
2.74 
3.02 
3.40 

4.36 
4.65 
5.02 
5.03 
5.05 
4.95 
3.94 
2.67 

1.69 

3-84 

1. a9 

4.07 
4.57 
4.84 
5.16 
5.50 
5.89 
6.11 
6.26 
6.20 
5.96 
5.69 
5.37 
3.99 
2.61 
1.70 
1.48 

7.90 
8.08 
7.94 
7.90 
7.65 
7.30 
6.57 
6.18 
5.45 
4.70 
3.68 
3.46 
2.59 
1.91 
1.50 
1.39 

10.74 
10.67 
9.95 
9.31 
8.42 
7.59 
6.29 
5.48 
4.57 
3.48 
2.63 
2.26 
1.80 
1.55 
1.34 
1.30 

13.81 
12.78 
11-00 
9.27 
7.80 
6.63 
5.02 
4.25 
3.36 
2.28 
1.84 
1.69 
1.46 
1.33 
1.19 
1.16 

aNineteen samples analyzed first as two composites, then individually if 
necessary to reach a decision. 
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Table 11. Probability o f  Declaring a Violation of a 10 I pm Cleanup 
Standard, for the 37 Point, 4 Composite Design 

Level o f  residual 
PCB contamination Percent of  cleanup area with residual PCB contamination 

( PPm 1 1 4 9 16 25 49 

Compl i ant 8 < 0.001 < 0.001 
10 < 0.001 0.002 

Noncompliant 11 
12 
13 
14 
15 
16 
i 8  
20 
25 
50 
75 

100 
150 
200 
300 
500 

0.001 
0.001 
0.005 
0.012 
0.023 
0.039 
0.091 
0.147 
0.249 
0.340 
0.343 
0.353 
0.339 
0.357 
0.344 
0.348 

0 .  ooa 
0.024 
0.053 
0.094 
0.159 
0.242 
0.390 
0.542 
0 .771  
0.976 
0.991 
0.993 
0.997 
0.996 
0.997 
0.999 

< 0.001 
0.010 

0.941 
0.103 
0.224 
0.360 
0.501 
0.621 
0.785 
0.884 

0.997 
0.999 
0.999 

> 0.999 
> 0.999 
> 0.999 
> 0.999 

0.958 

< 0.001 
0.022 

0.084 
0.217 

0.575 
0 .740  
0.831 
0.940 
0.981 
0.995 
0.999 
0.999 

> 0.999 
> 0.999 
; 0.999 
> 0.999 
> 0.999 

0.388 

< 0.001 
0.031 

0.124 
0.305 
0.536 
0.726 
0.859 
0.936 
0.985 
0.996 
0.999 
0.999 

> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 

< 0.001 
0.060 

0 . 2 2 5  
0.488 
0 . 7 5 1  
0.908 
0.950 
0.991 

> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
? 0.999 
> 0.999 
> 0.999 

Thirty-seven samples analyzed first as four composites, then individually if v a  
necessary to reach a decision. 

.. . 
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Table 12. Expected Number of Analyses to Decide Compliance or 
Violation, f o r  a 10 ppm Cleanup Standasd, for the .h ..r 

37-Point, 4-Composite Design 

Level  of residual 
PCB contamination Percent of cleanup area with residual PCB contamination 

( P P d  1 4 9 16 25 49 

Compliant 4 4.00 
6 4.00 
8 4.00 
10 4.02 

4.01 
4.15 
4.77 
5.36 

4.41 
6.66 
9.01 
10.56 

6.72 
10.22 
12.76 
14.29 

9.85 
13.48 
15.98 
17.18 

15.69 
19.36 
22.08 
23.04 

Noncompl i ant 11 4.07 
12 . 4 . 1 8  
13 4.35 
14 4.57 
15 4.73 
16 4.90 
18 5.09 
20 5.26 
25 5.34 
50 , 5.27 
75 5.23 
100 5.22 
150 4.55 
200 3.95 
300 3.59 
500 3.49 

5.69 
5.97 
6.28 
6.78 
7.04 
7.33 
7.59 
7.74 
7.55 
7.14 
6.84 
6.43 
4.89 
3.57 
2.67 
2.48 

10.87 
10.94 
10.56 
.lo. 21 
9.60 
9.08 
8.02 
7.28 
6.53 
5.39 
4.31 
3.73 
3.02 
2.53 
2.28 
2.22 

14.29 
13.74 
12.74 
11.21 
9.71 
8.77 
7.05 
6.26 
5.28 
3.78 
3.04 
2.64 
2.37 
2.15 
2.04 
1.99 

16.93 
15.68 
13.44 
11.13 
9.33 
7.83 
6.16 
5.30 
4.37 
3.06 
2.55 
2.32 
2.07 
1.90 
1.81 
1.79 

21.28 
17.84 
13.54 
10.10 
7.78 
6.12 
4.71 
3.96 
3.08 
2.16 
1-90 
1.73 
1.57 
1.52 
1.44 
1.44 

aThirty-seven samples analyzed first as four composites, then individually i f  
necessary to reach a decision. 

_^. 
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Table 13. Comparison of Expected Number of Analyses for Different 
Cornpositing Strategies for the 7-Point Design, When an Area E 

of the Size of the Cleanup Site Remains Contaminated 

Level of residual PCB 

contamination (ppm) 1 Composite . 2 Composites Individually 

4 1.00 2.00 7.00 
8 1.00 2.00 7.00 
10 1.00 2.00 7.00 

ComF. 1 i ant 

Noncomp.1-ian t 12 
14 
16 
20 
25 
50 
100 
200 
500 

1.04 
1.10 
1.15 
1.24 
1.26 
1.28 
1.21 
1.03 
1-00 

2.02 
2.05 
2.07 
2.10 
2.11 
2.09 
1.98 
1.96 
1.96 

6.98 
6.96 
6.92 
6.88 
6.84 
6.80 
6.78 
6.80 
6.81 

Table 14. Comparison of Expected Number of Analyses for Different 
Cornpositing Strategies f o r  the 7-Point Design, When an Area 9% 

of the Size of the Cleanup Site Remains Contaminated 

Level of residual PCB 
2 Composites Individual ly 

. 2.00 7.00 
2.00 7.00 
2.01 6.99 

contamination (ppm) 1 Composite 

Compliant 4 1.00 a 1.00 
10 1.02 

Noncompliant 12 
14 
16 
20 
25 
50 
100 
200 
500 

1.17 
1.63 
2.03 
2.57 
2.85 
2.93 
2.53 
1.15 
1.01 

2.09 
2.32 
2.50 
2.77 
2.79 
2.60 
1.85 
1.72 
1.17 

6.91 
6.69 
6.49 
6. GS 
5.65 
5.45 
5.46 
5.45 
5\45 
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Table 15. comparison of Expected Number of Analyses for Different 
Compositing Strategies for the -/-Point Design, When an Area 25% 

of the Size o f  the Cleanup Site Remains Contaminated 

Level of residual PCB 
2 Composites Individuallv contamination (ppm) 1 Composite J 

2-00 7.00 
2.13 7.00 
2.24 6.98 

Compliant 4 1.00 
8 1.44 
10 1.71 

Noncompliant 12 
14 
16 
20 
25 
50 
100 
200 
500 

2.21 
2.86 
3.50 
4.19 
4.47 
4.45 
3.54 
1.33 
1-02 

2.44 
2.84 
3.23 
3.54 
3.56 
2.97 
1.61 
1.38 
1.37 

6.81 
6.29 
5.64 
4.68 
4.12 
3.58 
3.51 
3.50 
3.50 

Table 16. Comparison of Expected Number o f  Analyses for Different 
Compositing Strategies for the 7-Point Design, When an Area 49% 

of the Size of the Cleanup Site Remains Contaminated 

Level of residual PC8 
2 Composites Individual ly contamination (ppm) 1 Composite 

4 1.11 2.02 7.00 Compliant 
8 3.96 2.99 7.00 
10 4.96 3.50 6. 96 

Noncompliant 12 
14 
16 
20 
25 
50 * -  

100 
200 
500 

5.39 
5.18 
4.71 
4.04 
3.61 
2.96 
1.87 
1.13 
1.01 

3.81 
3.94 
3.86 
3.49 
3.03 
2.22 
1.36 
1.23 
1.20 

6.61 
5.79 
4.82 
3.53 
2.87 
2.40 
2.40 
2.39 
2.39 
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Table 17. Comparison of Expected Number of Analys.es for Different 
Compositing Strategies for the 19-Point Design, When an Area 1% 

of the Size of the Cleanup Site Remains Contaminated 

Level of residual PCB 
contamination (ppm) 2 Composites 6 Composites Individually 

Compl iant 4 
8 
10 

+hncompl iant 12 
14  
16 
20 

- 25 
50 

100 
200 
500 

- 

2-00 
2.00 
2.01 

2.10 
2 .25  
2.49 
2 .68  
2 .82  
2.80 
2.77 
2 . 2 1  
1 .92  

6.00 
6.00 
6 .00  

6.03 
6.07 
6 . 1 1  
6.07 
6 . 0 1  
5 .80  
5.56 
5.53 
5.57 

1 9 - 0 0  
1 9 - 0 0  
19.00 

18.93 
18.74 
18.46 
18.06 
1 7 - 7 5  
17.49 
17.46 
17.46 
17.46 

Table 18. Comparison of Expected Number of Analyses for Different 
Cornpositing Strategies for the 19-Point Design, When an Area 9% 

of the Size of the Cleanup Site Remains Contaminated 

Level o f  residual PCB 
contamination (ppm) 2 Composites 6 Composites Individually 

Compliant 4 
8 

10 

2.00 
3 . 0 1  
3 .72  

6.00 19 -00  
6.19 19.00 
6.32 la.  96 

Noncompliant 12 4.57 6.54 la .  40 

16 5.89 6.83 14. a6 
20 6 .26  6 .33  11. e9 
25 6 .20  5.74 10.22 

14 5 .16  6.74 16.90 

50 _. 5.96 4.45 8 .94  
100 5.37 3.34 8 .64  
200 2 . 6 1  3.17 8 .63  
500 1 . 4 8  3.17 8.62 - 

.h 

^". 
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Table 19. ._ Comparison of  ,Expected Number of Analyses for Different 
Cornpositing Strategies for the 19-Point Design, When an Area 25% 

of the Size of  the Cleanup Site Remains Xontaminated 

con tami nation (ppm) 2 Composites 6 Composites Individually 
‘level of residual PCB 

Compliant 4 3.30 
8 9-20 

10 10.55 

6.07 
7.73 
a. 44 

19-00 
19-00  
la .  a3 

10.67 8.47 17.31 
7.67 13.72 
6.57 10.58 
5.09 6.25 

Noncornpl iant 12  
14.  9 .31 
16 7.59 
20 5.48 
25 4.57 
50 3.48 

100 2.26 
200 1.55 
500 1.30 

4.24 4.35 
3.22 3.34 
2.51 3.29 
2.41 3.26 
2.43 3.23 

Table 20. Comparison of Expected Number of Analyses for Different 
Cornpositing Strategies for the 19-Point Design, When an Area 49% 

of the Size o f  the Cleanup Site Remains Contaminated 

contamination (ppm) 2 Composites 6 Composites Individually 
Level of residual PCB 

Compl i ant 4 
8 

10 

7.49 
13.18 
14.02 

6.28 
9.85 

i o .  a4 

19.00 
19-00 
18.73 

10.10 16.15 

5.87 7.14 

3.23 2.61 

1.85 2.06 
1.79 2.04 

Noncompliant 12 12.78 
1 4  9.27 
16  6.63 
20 4.25 
25 3.36 
50 0- 2.28 

100 - 1.69 
200 1.33 
500 

7.78 11.34 

3.92 3.34 

2.46 2.10 

1.16 1.78 2.02 - 
5 
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The major conclusions that can be drawn from these results are as 
follows. First, the proposed cutoff on the measured PCB level for a finding 
of noncompliance for a single sample, 14.2 ppm, is successful in controlling 
the overall false positive rate of the sampling scheme. For example, when an 
area half the size of the entire site remains contaminated just at the allow- 
able limit of 10 ppm, the false positive rate is 1% for the 7-point design, 
3% for the 19-point design, and 6% for the 37-point design. Note, that the 
overall false-positive rate is highest for contamination just at the allow- 
able limit. Second, the detection capabilities of the-design appear satis- 
factory, bearing in mind the difficulty of detecting randomly-located contam- 
ination by any sampling scheme without exhaustive sampling. As an example, 
the proposed 19-point design can detect 50 ppm contamination present in 9% of 
the cleanup area with 98% probability. Similarly, the 19-point design can 
detect 20 ppm contamination present in 25% of the area with 95% probabi 1 i ty. 
Third, the proposed cornpositing strategies are quite effective in reducing 
the number of analyses needed to reach a decision in all cases except those 
involving large areas contaminated near the cutoff of 10 ppm. For example, 
for contaminated levels of 25 ppm or greater, the expected number of analyses 
to reach a decision never exceeds 5 for the 7-point design, o r  7 for the 19- 
point design, or 8 for the 37-point design. 
needed in cases of contamination close to the allowable limit of 10 ppm, up 

Larger number of analyses are 

. to 23 for the 37-point design when 49% of the area is contaminated at 10 ppm. 

B. Sampling Techniques 

The types of media to be sampled will include soil, water, vegeta- 
tion and solid surfaces (concrete, asphalt, wood, etc.). 
methods are described below. 
able (Mason 1982, USWAG 1984). 

General sampling 
Additional sampling guidance documents are avai 1- 

1. Solids Sampling 

When soil, sand, or sediment samples are to be taken, a surface 
scrape samples should be collected. 
to mark the area to be sampled, the surface should be scraped to a depth of 
1 cm with a stainless steel trowel or similar implement. This should yield 
at least 100 g soil. 
sample deeper. Use a disposable template or thoroughly clean the template 
between samples to prevent contamination of subsequent samples. The sample 
should be scraped directly into a precleaned glass bottle. If it is free- 
flowing, the sample should be thoroughly homogenized by tumbling. If not, 
successive subdivision in a stainless steel bowl should be used to create a 
representative subsample. 

In some cases, such as sod, scrape samples may not be appropriate. 
For these cases, core samples, not more than 5 cm deep, should be taken using 
a soil coring device. 

should then be removed, weighed and analyzed. 

Using a 10 cm x 10 cm (100 cmz) template 

If more sample is required, expand the area but do not 

_ -  

These core samples should be well-homogenized in a 
A portion of eaa-sample .stainless steel bowl by successive subdivision. 

--- 

Samples should be stored in the dark at 4OC in precleaned glass 
If samples 'are to be analyzed,quickly, the storage requirements may bottles. 

be relaxed as long as samp1e-integrity:is maintained. @ Before collection of 
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verification samples, this equipment must be used to generate a field blank 
as described in Section''1V.E. 

2. Water Sampling 
. .  

a. Surface Sampling 

If PCBs dissolved in a hydroca-qbon oil were spilled, they will 
most likely be dispersed on the surface. 
tion technique should be used. 
grab techniques. Where appropriate, the Ryecl ed glass sample bottle may 
be dipped directly into the body of water at=t designated sampl e col1 ect i on 
point. A sample is collected from the water s ace by gently lowering a 
precleaned sample bottle horizontally into the er until water begins to 
run into it. 
under the surface so  that the entire sample is-collected from the surface. 

Therefore, a surface water collec- 
Surface water samples should be collected by 

The bottle i s  then slowly turned upright keeping the lip just 

b. Subsurface Samplinq . 

If the PCBs were in an Askarel or other heavier-than-water 

To collect subsurface water, the-bottle should be lowered to the 
matrix, the PCBs will sink. 
collected. 
specified depth with the cap on. 
to fill, and the bottle brought to the surface. 

in these cases,waper near the bottom should be 

The cap is then removed, the bottle allowed 

c. Other Sampling Approaches 

When the above approaches are not feasible. other diDDerS, 
tubes, siphons, pumps, etc., may- be used to transfer the water to the sample 
bottle. The sampling system should be of stainless steel, Teflon, o r  o t h e r  
inert, impervious, and noncontaminating material. Before collection of Sam- 
ples, this equipment must be used to generate a field blank as described i n  
Section IV .  E. 

-- d. Sample Preservation 

The bottle is then lifted out o f  the water, capped with a PTFE- 
o r  foil-lined lid, identified with a sample number, and stored at approximately 
4OC (USEPA 1984a) until analysis to retard bacterial growth. 
to be analyzed quickly, the storage requirements may be relaxed as long a s  
sample integrity is maintained, 

If samples are 

3. Surface Sampling 

a. Wipe Samples 

1.f the surface to be 00th and impervious (e.g. , 
tters , aluminum house siding)r 'a wipe sample should indicate-whether 

> :,i r: ' 

L -. thescleanup has sufficiently removed, . the P These- surfaces shotld be Sam- 
pled by first applying an appropriate s'olv 
11 cm filter paper (e.9.. Uhatman 40 as 
equi;yalent)   or .gauze pad.. This muisten 
wi tbarpai:r ;of "stain1 ess st 
areafas:measured ;by a- sampl 

(elg., hexane) t o  a piece of 
an,!:50" Smear tabs, o r  

r gauze pad-is held 
ughly- swab a 100-cm2 
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Care must be taken t o  assure proper use of  a sampling template. 
Different templates may be used f o r  the variously shaped areas which must b e  
sampled. A 100 cm2 area may be a 10 cm x 10 cm square, a rectangle ( e . g . ,  
1 cm x 100 cm o r  5 cm x 20 cm), o r  any other shape. The use of  a template 
a s s i s t s  the sampler in the c o l l e c t i o n  o f  a 100 cmz sample and in the s e l e c -  
t i o n  o f  representative sampling si tes .  When a template i s  used i t  must be 
thoroughly cleaned between samples t o  prevent contamination o f  subsequent 
samples by the template.' 

The wipe samples should be stored in precleaned glass j a r s  a t  
4OC. 
gauze pad and solvent should be used t o  generate a f i e l d  blank as described 
in Section 1V.E.  

Before c o l l e c t i o n  o f  v e r i f i c a t i o n  samples, the selected f i l t e r  paper or 

b. Sampling Porous Surfaces 

Wipe sampling i s  inappropriate for surfaces which are porous 

d i s c r e t e  o b j e c t  ( e - g . ,  a paving b r i c k )  may be removed. Otherwise, c h i s e l s ,  
d r i l l s ,  saws, e t c . ,  may be used t o  remove a s u f f i c i e n t  sample f o r  analysis .  

I and would absorb PCBs.  These include wood and asphalt.  Where possible ,  a - 

Samples l e s s  than 1 cm deep on the surface most l i k e l y  t o  be contaminat 
PCBs should be col lected.  

4. Vegetation Sampling 

The sample design o r  visual inspection may indicate t h a t  samp 
vegetation (such as leaves,  bushes, and flowers) are required. In t h i s  
samples may be taken w i t h  pruning shears,  a saw, or other sui table  tool 
placed i n  a precleaned glass bott le .  

0 
C. Analytical Techniques 

A number of analytical  techniques have been used fo r  analysis  
PCBs i n  the types o f  samples which may be associated with PCB s p i l l s .  
o f  the cand.idate analytical  methods are  l i s t e d  in Table 21. The analysis  
method(s) most appropriate f o r  a given s p i l l  wi l l  depend upon a number o f  
factors .  
potential  i n t e r f e r e n t s ,  ultimate use o f  the data ,  experience o f  the a n a l y s t ,  
a v a i l a b i l i t y  of laboratory equipment, and number o f  samples t o  be analyzed. 

Some 

These include s e n s i t i v i t y  required, precision and accuracy required, 

d with 

es o f  
c a s e ,  
and 

o f  

As shown in Table 21 ,  many analytical  methods are available.  

1. Cas Chromatography (GC) 

As can be seen in Table 21, analysis  o f  PCBs by gas chromatography 
i s  frequently the method of choice. 
packed or c a p i l l a r y  columns and may be detected using e i t h e r  speci,b?c detec- 
t o r s  or  mass spectrometry. 
transforiner f l u i d  and waste o i l s  was developed by B e l l a r  and Lichtenberg 
(1982). This method describes s i x  d i f f e r e n t  cleanup techniques, recopmends 
threeGC detectors ;  and suggests procedures for-GC cal ibrat ion andffor mea- 
surement. o f  precision and accuracy. 
culat ion methods. 

The 
general analyt ical  techniques are  discussed and then compared below. 

PCBs are chromatographed using either 

A comprehensive method for analysis o f  PCBs i n  --- 

.'@ T h i s  method also  discusses several c a l -  
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a.  Gas Chromatograph/Electron Capture Oetection 

Packed column gas chromatography w i t h  e lectron capture detec-  
. .  .r ' 
. 

t ion (GC/ECD)  i s  generally the method o f  choice for  analysis  o f  s p i l l  s i t e  
samples, transformer o i l s ,  and other similar  matrices w h i c h  must be analyzed 
for PC8 content p r i o r  t o  disposal (Copland and Gohmann 1982). 
s e n s i t i v e ,  highly s e l e c t i v e  against  hydrocarbon b a c k g r o u n d ,  and r e l a t i v e l y  
inexpensive to operate. 
due resembles an ArocloM (Aroclor@ i s  a registered trademark o f  Monsanto 
Company; the trademark designation i s  not used throughout t h i s  report) stan- 
dard and other halogenated compounds do n o t  i n t e r f e r e .  

CC/ECD is very 

The technique i s  most appropriate when the PCB r e s i -  

While i t  i s  considered a s e l e c t i v e  detector ,  ECD a l s o  d e t e c t s  
non-PCB compounds such as halogenated p e s t i c i d e s ,  polychlorinated naphthal- 
enes, chloroaromatics, phthalate and adipate e s t e r s ,  and other compounds. 
These compounds may be d i f f e r e n t i a t e d  from PCBs only by chromatographic re-  
tention time. Elemental sul fur  can interfere  w i t h  PCB analysis  in sediment 
and other samples w h i c h  have been subjected t o  anaerobic degradation condi- 
t ions.  There a r e  a lso  common interferences w h i c h  do not give discrete  peaks. 
A n  example of  a nonspecific interference is mineral o i l  (ASTM 1983). Mineral 
o i l ,  a complex mixture of hydrocarbons, can cause a general suppression o f  
E C D  response. Mineral o i l s  from transformers often contain PCBs as a r e s u l t  
o f  cross-contamination o f  transformer o i l s .  

A major disadvantage o f  ECD i s  the range o f  response f a c t o r s  * w h i c h  different PCB congeners exhibi t .  Zitko e t  a l .  (1971) and Hattori' e t  a l .  
(1981) published response factors ranges o f  about 540 and 9000, respect ively .  
Boe and Egaas (1979),  Onsuka e t  a l .  (1983) and Singer e t  a l .  (1983) have a l s o  
published ECD response f a c t o r s .  The range o f  response factors seriously i n -  
h i b i t s  r e l i a b l e  quantitation of  individual PCB congeners o r  non-Aroclor PCBs 
unless the composition o f  the sample and standard are the same. 

When PCBs are analyzed by packed column gas chromatography, 
t h e  PCBs are usually quantitated by total  areas o r  individual peaks. 
t o t a l  areas method, the areas o f  a l l  peaks in a retention hindow a r e  summed 
and t h i s  tota l  compared with the corresponding response o f  an Aroclor s tan-  
dard. With the individual peak quantitation method, response factors a r e  
calculated for each peak i n  the packed column chromatogram. The most prom- 
inent individual peak quantitat ion method was originated by Webb and McCall 
(1973). These r e s u l t s  may be reported as an Aroclor concentration o r  as 
t o t a l  PCB. Packed column GC techniques are general ly useful f o r  quanti t a t i o n  
of samples which resemble pure Aroclors b u t  are prone t o  errors from i n t e r -  
fering compounds or  from PCB mixtures that  do not resemble pure Aroclors 
(Albro 1979). For t h i s  reason analysts  have been using capi l lary  gas chro- 
matography f o r  the analysis o f  PCf3s. 
analyst the a b i l i t y  to  separate most of the individual PCB isomers. 
e t  a l .  (1982) has proposed a method o f  obtaining " t o t a l  PCB" values by i n t e -  
gration o f  a l l  PCB peaks, using response factors generated from an 4roclor  
mixture. 
where only a se lected few "diagnostic peaks" are  quantitated. 
approach Tuinstra e t  a l .  (1983) have quantitated s i x  s p e c i f i c ,  diagnostic 

In the 

Capillary gas chromatography o f f e r s  the 
B u s h  

. 
Zell and Ballschmiter (1980) have developed a simplified approach 

In a s i m i l a r  --. 

ongeners which appear t o  be useful f o r  regulatory c u t o f f  analyses. 



b. GC/Hal1 Electrolytic  Conductivity Dptector 

Electrolyt ic  conductivity detectors have also been used with 
packed column gas chromatography t o  selectively detect PCBs (Webb and McCall 
1973, Sawyer 1978). The Hall electrolytic  conductivity detector ( H E C D )  mea- 
sures the change in conductivity o f  a solution containing HC1 o r  HBr which i s  
formed by pyrolysis o f  halogenated organic GC effluents.  
105-106 select ivi ty  for  halogenated compounds over other compounds. 
gives a linear response over a t  least  a lo3  range. HECD and ECD were com- 
pared for the i r  use in detecting PCBs in waste o i l ,  hydraulic f luid,  capacitor 
fluid, and transformer o i l  (Sonchik e t  a l .  1984). They found b o t h  detectors 
acceptable, b u t  noted that the HECD gave higher results with less precision 
than the ECD. The method detection limits ranged from 3-12 ppm for HECO and 
2-4 ppm for ECD. Greater than 100% recovery of spikes analyzed by HECD indi- 
cated a nonspeci f i c  response t o  non-PCB components, since extraneous peaks 
were n o t  observed. Another comparison o f  HECO and ECD f o r  the analysis o f  

'PCBs in o i l s  a t  the 30-500 ppm levels found that the type o f  detector made no 
significant difference in the results (Levine e t  a l .  1983). 
that they had expected higher accuracy from the more speci f ic  HECD. 
postulated that  the cleanup procedures ( F l o r i s i l ,  alumina, and sulfuric acid) 
a l l  had effectively removed the non-PCB species which would have caused 
interferences in the ECD and reduced i t s  accuracy. 

T h e  HECD exhibits 
I t  also 

The authors n o t e d  
They 

c. GC/Mass Soectrometrv 

Highly specif ic  identification o f  PCBs i s  performed by G C  w i t h  

A GUMS produces a chromatogram consisting o f  data  

The 

mass spectrometric (GC/MS)  detection. 
generally used with mass spectrometry, so individual PCB isomers may b e  
separated and identified. 
points a t  about 1 second intervals ,  which are actually full  mass spectra. 
data are stored by a computer and may be retrieved i n  a variety o f  ways. 
d a t a  f i l e  contains information on the amount o f  compound (signal intensity) ,  
molecular weight (parent ion),  and chemical composition (fragmentation pat- 
terns and isotopic clusters) .  

High resolution gas chromatography i s  

The 

GC/MS is particularly suited t o  detection o f  PCBs because o f  
i t s  intense molecular ion and the characterist ic  chlorine cluster.  
has two naturally occurring isotopes, 35Cl.and 37Cl, which occur in a rat io  
o f  100:33. Thus, a molecule w i t h  one chlorine atom will have a parent ion, 
M, and an M+2 peak a t  33% relat ive  intensity. With two chlorine atoms; M+2 
has an intensity o f  66% and M+4, 11%. 

Chlorine 

Because of i t s  expense, complexity of data, and lack of  sensi- 
t i v i t y ,  GC/flS has not  been used as extensively as other GC methods (particu- 
larly GC/ECO) ,  despite i t s  inherently higher information content. 
above factors have been improved, GC/MS has become much more popular for 
analysis of PCBs, and will  probably continue to  increase in importacce. 
eral factors including the introduction -of  routine instruments witbut costly-.  
accessories, decreasing data system costs ,  and mass-marketing, have combined 
t o  keep the c o s t s - o f  GC/MS down while prices o f  other instruments have risen 
steadily. 

As the 

Sev- 

W i t h  larger data systems and more versati l e  and "user-friendly" 
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software, the large amount of data i s  more easi ly  handled. 
d u c t i o n  of a GC/MS chromatogram s t i l l  requires substantially more time than 
f o r  a GC/ECD chromatogram. 
proved. 

However, data re- 
.1 

In addition, the sensi t ivi ty  of GC/MS has im- 

d.  Field-Portable Gas Chromatography Instrumentation 

Gas chromatograp ay be used for  analysis of samples i n  the 

detectors are available ( S p i t t l e r  

CBS inssediment and soi l  (Spi t t ler  

In a 6-h period, 40 s o i l s  and 
ations ranging from 0.2 t o  24,000 

f ield.  Gas chromatography i s  a 1-established laboratory technique, and 
portable instruments with electron ca 
1983, Colby e t  a l .  1983, Picker 1984). A ,field-portable GC/ECD 
was used to obtain rapid measure 
1983). T h e  sample preparation f a single solvent extraction. The 
PCBs were eluted from the GC w i  
10 QC samples were analyzed, w i  

eration and reduces the need f o r  either return v i s i t s  t o  a s i te .  
.ppm. The use o f  f i e l d  analysis permits real-time decisions in-ta cleanup op- 

An atmospheric 
- - Mobile mass spectrometers are a lso  available. 

pressure chemical ionization mass spectrometer, marketed by SCIEX, has been 
mounted in a van and used f o r  i n  s i t u  
1983). The instrument has appze- 
PCBS in a variety o f  emergency respon 
s i t e  cleanups. Other, more conventio 
amenable t o  use in the f ield.  

lyses of so i l  and clay (Lovett e t  a l .  
n used for f ie ld  determination of 
i tuations,  i n c l u d i n g  hazardous waste 
mass spectrometers, should a1 so be 

2. Thin-Layer Chromatography (TLC) 

Thin-layer chromatography i s  a well-established analytical tech- 
nique w h i c h  has been used f o r  the determination of PCBs f o r  many years. 
Since the publication of a TLC method f o r  PCBs by Mulhern (Mulhern 1968, 
Mulhern e t  al .  1971), several researchers have used TLC t o  measure PCBs i n  
various matrices. Methods have been reported by Will is  and Addison (1972) 
f o r  the analysis o f  Aroclor mixtures, by Piechalak (1984) for  the analysis o f  
s o i l s ,  and by S tahr  (1984) for the analysis of PCB containing o i l s .  
a densitometer t o  measure the intensity of the spots,  TLC i s  n o t  generally 
considered quantitative. 
are certainly obtainable, b u t  the precision and accuracy probably do n o t  
approach that of the gas chromatographic methods. 

Even uith 

Order-of-magnitude estimates of the concentration 

A spi l l  s i t e  sample extract  will probably need to be cleaned up 
Levine e t  a l .  (1983) have published a comparison o f  before TLC analysis. 

various cleanup procedures. 
a c i d  cleanup to a SepPakt3 C I S  cleanup method. 

Different TLCrtechniques 
and se lect ivi ty  of, the .method. 

erse-phase :.TLC.-(Cli-bonded'p 

73 ,  Brinkman .et .al. 19 
imprqvement i n  the PCB 

Stahr (1984) has compared the Levine sulfuric  

e been ?sed t o  improve the sensi t ivi ty  
Sev rchers have reported that the 

chieves a better  separation 

79) has' repor d an-order  of 
ction through use of c i rcular  

- -- om interferences (DeVo 1, DeVos -1972 Stall ing and .-- _. 

, - 1 .  . . - $ 9 )  
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TLC. The two most common methods of vkualization are fluorescence (Kan et al. 
1973, Ueta et al. 1974) and reaction with AgNO, followed by UV irradiation 
(DeVos and Peet 1971, DeVos 1972, Kawabata 1974, Stahr 1984). 

a - 

No direct comparison of the performance of TLC with other techniques 
f o r  analysis of samples from spill sites has been made. Two studies (Bush et 
al. 2975, Collins et al. 1972) compared TLC and GC/ECD. In both studies, the 
PCB values obtained were comparable. However, the study by Bush et al, indi- 
cated that the TLC results were generally lower than GC/ECD. 

3. Total Organic Halide Analyses 

Total organic halide analysis can be used to estimate PC8 concen- 
trations for guiding field work, but i s  not appropriate for verification o r  
enforcement analyses. A total organic halide analysis indicates the presence 
of  chlorine and, sometimes the other halogens. 
detect inorganic chlorides such as sodium chloride. The reduction of organo- 
chlorine to free chloride ?on with metallic sodium can be used for PCB analy- 
sis. 
Oil@) or by a chloride ion-specific electrode (McCraw-Edison). 
mance of these kits has not been tested with any matrix other than mineral 
oil. 
nique (McQuade 1982, Schwalb and Marquez 1982). 

Many of the techniques also 

The free chloride ions can be then detected colorimetrically (Chlor-ti- 

X-ray fluorescence (XRF) has also been studied as a PCE screening tech- 

The perfor- 

D. Selection of Appropriate Methods 

1. Criteria for Selection 

The primary criterion for an enforcement method i s  that the data be 
highly reliable ( i . e . ,  they are legally defensible). 
imply that the most exotic, state-of-the-art methods be employed; rather that 
the methods have a sound scientific basis and validation data to support their 
use. 
accuracy, precision, reproducibility, comparability, consistency across ma- 
trices, availability, and cost. 

This does not necessarily 

Many other criteria also enter into selection‘of a method, including 

For PCB spills, it is assumed that the spills will be relatively 
fresh and therefore that PCB mixtures will generally resemble those in com- 
mercial products (i.e., Aroclod). It i s  further assumed that, for most of 
the matrices likely t o  be encountered, the levels o f  interferences will be 
relatively low. 

2. Selection of Instrumental Techniques 

Based upon the above criteria and assumptions, either GC/ECD or 
W M S  should provide suitable data.- Since G 
dardhmethods and since the technique is more 
the technique of:choice. 
on GC/ECD instrumental analysis. 
niques are based on GC/EIMS. 

0 is’included in more stan- 
ely .used, it appeqFs to ?be ~~ ~ 

The primary methods’ recommended below are all %.based - .  
Some o f  the secondary and confirmatory tech- 
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3. Selection of Methods 

Ideal ly, a standard method would be available for each matrix 1 i kely '. 
The matrices of concern include solids (soil, 

' 

to be encountered in a PCB spill. 
sand, sediment, bricks, asphalt, wood, etc.), water, o i l ,  surface wipes, and 
vegetation. 
discussed in detail below. A primary.recommended method is given.and should  
be used in most spill instances. The secondary method may be useful for con- 
firmatory analyses, or where the situation (e.g., high level of interferences) 
indicates that the primary method is not applicable. 
be documented o r  referenced. 

The methods for these matrices are summarized in Table 22 ana 

The methods used must  

a. Solids (Soil, Sand, Sediment, Bricks, Asphalt, Wood, Etc.) 

€PA Method 8080 from SW-846 (USEPA 1982e) is the primary recom- 
mended method. The secondary methods, Method 8250 and Meth0d~8270, are GC/MS 

column chromatographic ,cleanup,' and a GC/ECD instrumental determination. 
total area quantitation versus Aroclor standards is specified. 
criteria are supplied. 
tion data are available,, 

extractable using a Soxhlet extractor according to EPA Method 8080 (USEPA 
1982e). 
contact- 

' analogs. Method 8080 entails.an acetone/hexane (1:l) extraction, a Florisi 1 
A 

No qualitative 
No valida- A detection limit of 1 pg/g is prescribed. 

Bulk samples (bricks, asphalt, wood, etc.) should be readily 

The sample must be crushed.and subsampled to ensure proper solvent 

b. Water 

€PA Method 608 (USEPA 1984e) is recommended as the primary 
method. 
t i o n  of water samples with dichloromethane. An optional Florisil column 
chromatographic cleanup and also an optional sulfur removal are given. Sam- 
ples are analyzed by GC/ECD and quantitated-against the total area of Aroclor 
standards. 
sively validated and complex recovery and precision equations-are given in 
the method f o r  seven Aroclor mixtures. The average recovery is about 86% and 
average overall precision about +,26%. The average recovery and precision 
for the more common Aroclors (1242, 1254, and 1260) are about 78% and +, 26%, 
respectively. 
1984a), although they were listed as between 0.04 and 0.15 pg/t for the seven 
Aroclor mZxtures listed as priority pollutants in the method validation study 
(Millar et al. 1984)- 

This is one of the "priority pollutant" methods and involves extrac- 

No qualitative cfiteria are given. This method has been exten- 

Detection limits are not given in the current version (USEPA 

c. Oils 

Spi 1 led 

- 
saniples should be analyzed according to an EPA 

b-erg 1981). , The method is written for:tFansformer 

In this method, samples are diluted by an appro- 

method (Bellar and Lich 
'fluids an8 waste oils, but should 
such as 'capacitor fluids. 
priate factor (e.g., 1:lOOO). Six optiona cleanup techniques are given. 

Is0 be pplicable to other simTiar oils --- 
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The sample may be analyzed by GC/ECD as t h e  primary method. 
mental choices,  also presented in the  method, are G C / H E C D ,  GC/HS, and capi l -  

(1973) method. No qualitative c r i t e r i a  are given. QC c r i t e r i a  are given. A 
detection l imit  of 1 mg/kg is stated,  although i t  i s  highly dependent on the 
amount of dilution required. 
and Ronan 1984) indicated 81 to 126% recoveries f o r  different PCB mixtures, 
with an average of 97% f o r  Aroclors 1242, 1254, and 1260, as measured by ECD. 
The overall method precision ranged from f 11 t o  SS%, w i t h  an average o f  
f 12% for  Aroclors 1242, 1254,  and 1260. The method validation s t a t i s t i c s  
were presented in more detail as regression equations. 

Secondary instru- 

lary GC/HS. PCBs are quantitated by either total areas  o r  the Webb-McCall 5. i' 

An interlaboratory V a l  idation study (Sonchi k 

d. Surface Wipes 

No standard method i s  available f o r  analysis of PCBs collected 
on surface wipes. 
easily extractable,  a simple hexane extraction should be suff ic ient .  Samples 
should be analyzed according t o  €PA Method 608 (USEPA 1984a), except for 
Section 10.1 t h r o u g h  10.3. In l ieu of these sections, the sample should be 
extracted three times with 25 to  50 mL of hexane. The sample can be extracted 
by shaking  f o r  a t  least  1 min per extraction i n  the wide-mouthed j a r  used f o r  
sample storage. Note t h a t  the rinses should be w i t h  hexane so that solvent 
exchange from methylene chloride t o  hexane (Section 10.7) i s  not  necessary. 

However, since this  matrix should be re lat iyely  clean and 

e. Vegetation 

The AOAC (1980a) procedure f o r  food i s  recommended f o r  analysis 
of vegetation (leaves, vegetables, e tc . ) .  This method involves extraction o f  
a macerated sample w i t h  acetonitr i le .  The acetonitri le  i s  diluted with water 
and the  PCBs extracted into petroleum ether. 
cleaned up by F l o r i s i l  column chromatography by elution w i t h  a mixture of ethyl 
ether and petroleum ether. The sample is analyzed by GC/ECD w i t h  quantitation 
by total areas or individual peak heights as compared t o  Aroclor standards. 
No qualitative c r i t e r i a  are given. Validation studies w i t h  chicken f a t  and 
fish (Sawyer 1973) are n o t  relevant t o  the types of matrices ta  be encountered 
i n  PCB sp i l l s .  

The concentrated extract  i s  

4. Implementation o f  Methods 

Each laboratory i s  responsible for generating re l iable  data. T h e  
f i r s t  step is preparation o f  an in-house protocol. 
i s  based on methods cited above, b u t  specifies w h i c h  o p t i o n s  must be followed 
and provides more detai l  i n  the conduct of the techniques. 
that a written protoco-1 be prepared f o r  auditing purposes. 

This detailed "cookbook" 

I t  i s  essential 

-.. . ~. 
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Each laboratory is responsible for generating validation data to 
demonstrate the performance of the method in the laboratory. 
done before processing of samples; however, it is often impractical. 
tion of method performance (replicates, spikes, QC samples, etc.) while ana- 
lyzing field samples is acceptable. 

This can be 
Valida- 

Changes in the above methods are acceptable, provided the changes 
are documented and also provided that they do not affect performance. Some 
minor changes ( e - g . ,  substitution o f  hexane for petroleum ether) do not 
generally require Val idation. More significant changes (e.g., substitution 
of a HECO for ECD) will require documentation of equivalent performance. 

E. Qual i ty Assurance 

Quality assurance must be applied throughout the entire monitoring 
program including t h e  sample planning and collection phase, the laboratory 
analysis phase, and the data processing and interpretation phase. 

Each participating EPA or EPA contract laboratory must develop a 
quality assurance plan (QAP) according to  €PA guidelines -(USEPA 1980). 
ditional guidance is also available (USEPA 1983). The quality assurance plan 
must be submitted to the regional QA officer or other.appropriate QA official 
fo r  approval prior to analysis of samples. 

Ad- 

1. qual ity Assurance Plan 

The elements of a QAP (U.S. &PA, 1980) include: 

Title page 
Tab1 e of contents 
Project description 
Project organization and responsibility 
QA objectives f o r  measurement data in terms o f  precision, ae- 
curacy, completeness, representativeness, and comparabi 1 ity 

Sampl i ng procedures 
Sample tracking and traceabi 1 ity 
Calibration procedures and frequency 
Analytical procedures 
Data reduction, validation and reporting 
Iaternal quality control checks 
Fzrformance and system'audits 
?reventive maintenance 
Specific routine procedures used to assess data precision, 

accuracy and completeness 
Ccrrecti ve action 
Quality assurance reports to management 
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2- quality Control 

Each laboratory that uses th i s  method must operate a formal quality .. or; - .  
control (QC) program. 
in i t ia l  and continuing demonstration o f  acceptable laboratory performance by 
t h e  analysis o f  check samples, spiked blanks, and f ie ld  blanks. The labora- 
tory must maintain performance records which define t h e  quality o f  data that 
are generated. 

The minimum requirements of th i s  program consist o f  an 

The exact quality control measures will depend on the laboratory, 

Laboratories must decide on w h i c h  o f  t h e  measures below, o r  

type and number of samples, and c l i e n t  requirements. 
be stipulated i n  the QA Plan. 
example only. 
additional measures, will be required f o r  each situation. 

The QC measures should 
The QC measures discussed below are  given f o r  

a. Protocols 

Virtually a17 o f  the available PCB methods contain numerous 
options and general instructions. Effective implementation by a laboratory 
requires the preparation o 

tions f o r  a l l  steps o f  the analysis.' This document a lso  forms t h e  basis f o r  
conducting an audit. 

etai led analysis protocol which may be followed 
. unambiguously i n  the labor . this document should contain.working instruc- 

b.  Certification and Performance Checks 

0 Prior t o  the analysis of samples, the laboratory must define 
i t s  routine performance. 
acceptable response factor precision w i t h  a t  least  three replicate analyses 
of  a calibration solution; and analysis o f  a blind QC check sample (e .g . ,  the 
response factor calibration solution a t  unknown concentration submitted by an 
independent QA off icer) .  Acceptable c r i t e r i a  for  the precision and the ac- 
curacy o f  the QC check sample analysis must be presented i n  the QA p l a n .  

Ongoing performance checks should include periodic repetit ion 
o f  the i n i t i a l  demonstration or more elaborate measures. More.e;laborate mea- 
sures may include control charts and analysis of QA check samples containing 
unknown PCBs, and possibly with matrix interferences. 

A t  a minimum, t h i s  must include demonstration o f  

C. Procedural QC 

The various steps o f  the analytical procedure should have qual- 
i t y  control measures. 

t e r i a  and a system for  routinely monitoring the performance should be s e t  o u t  
in the QA Plan. 
c r i ter ia  should also be stipulated. 

These include, b u t  are n o t  limited t o ,  the  following: 

Instrumental Performance: Instrumental performance c r i -  

Corrective action for when performance does n o t  meet the 
L 
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Qualitat ive Identification: Any questionable results 
should be confirmed by a second analytical method. 
identif ications,  as well as any questionable resul ts ,  should be confirmed by 
a second analyst. 

A least  10% o f  t h e  

Quantitation: A t  least  10% o f  a l l  calculations must be  
checked. The resul ts  should be manually checked a f ter  any changes i n  computer 
quanti tation ro.utines. 

d. Sample QC 

Each sample and each sample set  must have QC measures applied 
The following t o  i t  t o  establish the data  quality for  each analysis result .  

should be considered when preparing the QA plan: 

Field Blanks: Field blanks are analyzed t o  demonstrate 
that the sample collection equipment has n o t  been contaminated. 
may be generated by using the sampling equipment t o  co l lec t  a blank sample 
(e.g, , using the water sampling equipment t o  sample laboratory reagent grade 
water) o r  by extracting the sampling equipment (e.g. ,  extracting a sheet o f  
f i l t e r  paper from the l o t  used to  co l lec t  wipe samples o r  rinsing the s o i l  
sampling appatatus ,into the sample jar). 
analyzed for  each type o f  sample collected. 

A f i e ld  b l a n k  

A f ield b l a n k  must be collected and 

Laboratory Reagent Blanks: These blanks are generated in 
the !aboratory and are analyzed to  assess contamination of glassware, reagents, 
e t c . ,  i n  the laboratory. Generally, a reagent blank i s  processed through the 
enti re analysis process. A 1  though i n  speci a1 circumstances , additional reagent 
blanks may be generated which are processed through only part o f  the procedure 
to isolate  sources o f  contamination. 
must be generated and analyzed f o r  each type of  sample analyzed. 

. 

A t  least  one laboratory reagent blank 

Check Samples: These samples contain known concentrations 
o f  PCBs i n  the sample matrix. 
demonstrate the method:performance. 
the analyst. 

They are analyzed along with f i e ld  samples t o  
The PCB concentrations may be known t o  

Blind Check Samples: These samples are the same as the 
check samples discussed above, except the PCB concentration i s  not known t o  
the analyst. 

Replicate Samples: One sample from each batch of 20 o r  
The sample is  divided into three rep- fewer will be analyzed i n  t r ip l i ca te .  

l i ca te  subsamples and al l  these subsamples carried thrpugh t h e  analytical pro- 
cedure-, blind ' to the analyst. The results of these analyses must be compara- 
ble w i t h i n  the limits required for spiked samples. 

The sensi t ivi ty  and reproducitrility must 
be demonstrated for  any.method used to report verif ication data.  This can be 
done by analyzing spiked blanks near the required detection limit.  To demon- 
s trate  the a b i l i t y  of  the method to reproducibly detect the spiked sample, 
one or more spiked samples should be analyzed in a t  l eas t  t r ip l i ca te  f o r  each 
group of 20 or fewer samples within each sample type collected. Samples will 

L 

Spiked Samples: - _. . 

'.,a 
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be spiked with a PCB mixture similar to that spilled (e.g., Aroclor 1260). 
Example concentrations are: 

Matrix Spike Level 

Soil, etc. 

Water 100 pg/L (100 ppb)) 

Wipes 

10 Id9 (10 PPm) 

100 pg/wSpe (100 pg/100 cm2) 

Quantitative techniques must detect the spike level within &30% for all spiked 
samples. 

e. . *  .Sample Custody 

of’ the Quality Assurance Plan, the chain-of-custody 
A chain-of-custody provides defensible proof of . The less rigorous sample traceability docu- 
ecord of when operations were performed and by 

is not acceptable for enforcement activities. 

Chain-of-custody i s  required for analyses which may result in 
1 egal proceedings- and ,where the data may be subject to legal scrutiny. ’ 

Chain-of-custody’”provides conclusive written proof that samples are taken, 
transferred,-prepared,.and’analyzed in an unbroken line as -a means to maintain 
sample integrity. A sample i s  in custody if: 

- It is in the possession of an authorized individual; 
- It i s  in the field of vision of an authorized 

i ndi v i  dual ; 
- It is in a designated secure area; o r  

- It has been placed in a locked container by an 
authorized individual. 

A typical chain-of-custody protocol coqtains the following elements: 

1. Unique sample identification numbers. 

2’. Records o f  sample container preparation and integrity 
. r  

- pr ior  -to sampling. 
. *  

3. Records of the sample collection such as: 9. 



- 'Date of 2collection. 

- Exact time o f  collection. 

- Type of sample taken (e.g., air, water, so i l ) .  

- Initialing each entry. 
- Entering pertinent information on chain-of- 

custody record. 

- Maintaining the samples in one's possession or 
under lock and key. 

Transporting o r  shipping the samples to the 
analysis 1 aboratory. 

- 

- 
- 

Filling out the chain-of-custody records. 

The chain-of-custody records must accompany the 
samples. 

- 8  

4. Unbroken custody during shipping. Complete shipping 
records must be retained; samples must be shipped in 
locked or  sealed (evidence tape) containers. 

5. laboratory chain-of-cus tody procedures consist of: 

- Receiving t h e  samples 

- Checking each sample for tampering. 
- Checking each sample against the chain-of-custody 

records. 
- Checking each sample and noting its condition. 
- 
. for maintaining chain-of-custody. 

Assigning a sample custodian who will be responsible 

- Maintaining the sign-offs for every transfer of each 
~ shmple on the chain-of-custody record. 

- -  Ensuring that all manipulations of the sample are 
corded T a  laboratory notebook along with 
$umber and date. These< manipulati ons w 
fi6d by the program manager o r  a d,e3ign 

- -. 
F. Documentation and Records 

Each laboratory i s  responsible for maintaining complete records of 
the analysis. A detailed documentation plan should be prepared as part of 



the QAP. Laboratory notebooks should be -,used f o r  handwritten records. Digi- 
t a l  o r  other GC/MS data must be archived o n  magnetic tape,  d i s k ,  or  a s imilar  
device. 
data from s t r i p  c h a r t  recorders must be archived. 
retained- 

’. : 

Hard copy printouts may also  be kept 1f desired. Hard copy analog 
QA records should a lso  be 

The documentation must complete-ly describe how the analysis was 
performed. 
described. Where a procedure l i s t s  options ( e . g . ,  sample cleanup), the op- 
t ion used and s p e c i f i c s  (solvent volumes, digestion t imes,  e t c . )  must be 
stated. 

Any variances from a standard protocol must be noted and f u l l y  

The remaining samples and extracts  should be archived for a t  l e a s t  
2 months o r  u n t i l  the analysis report i s  approved by the c l i e n t  organization 
(whichever i s  longer) and then disposed unless other arrangements are made. 
The magnetic disks o r  tapes, hard copy chromatograms, hard copy spectra,  quan- 
t i t a t i o n  reports ,  work sheets,  e t c . ,  must be archived f o r  a t  l e a s t  3 years.  
All calculations used t o  determine f inal  concentrations must be  documented. 
An example of each type of calculation ‘should be submitted w i t h  each v e r i f i -  
cation spot. 

G. Reporting Results 

Results of analysis will normal1 e .reported as follows: 

Matrix 

Soil, e t c -  

Reporting Units 

pg PcBig o f  sample (ppm) 

Water . mg P C B ~ L  o f  sample ( p m )  

Surfaces (wipes) 

In some c a s e s ,  the r e s u l t s  are  t o  be reported by homolog. In t h i s  
case ,  11 values a r e  reported per sample: 
one for the t o t a l .  
o f  resolvable gas chromatographic, peak (U.S. €PA, 1982c, 1984e). 

one each f o r  the 10 homologs and 

In these 
Some TSCA analyses require reporting the resul ts  in terms 

f peaks observed on 
d with a regulatory 
(U.S. €PA, 1982c, 

1984). In these c a s e s ‘ i t  may be s u f f i c i e  the c l i e n t  organi- 
zat ion’s  request,  t o  report only those pe 
c u t o f f -  

c h  are  above the regulatory 

t a t i o n  standard, the re-  
sample.” TSCA regulates a l l  

L 7 ,  ~ 
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4lthough the methodologies outlined in t h i s  documeat are applicable to  PCB s p i l l s  i n  
general ,  specific incidents may r e q u i r e  special'efforts beyond the scope of t h i s  tepor 

A sampliog -design is. proposed. fo r  use by EPA enforcement s t a f f -  i n  d e t e c t i n g  
residual. PCE cuqmrnination. above q .designated  limit pfter a s p i l l  site 'has been cleanec 
he =proposed .design .involves :sampiing on *a  hexagonal grid 'which  i s  centered on the 
:leanup area and extents just beyond i t s  boundaries,. Guidance is provided f o r  center- 
ing ,the design nn Ehe s p i l l  s i t e ,  for staking out t h e  sampling focacions, and for tak- 
ing possible o.bstac les  . i n t o  'account.. Coqiositing s t r a t e g i e s ,  in which several samples 
dre,pooled aad analyzed together ;  arerecommended for ea* of  the thitee proposed de-  
signs- . Sampling and analysis t-echniques are descr ibed f o r  'PCB-contamiaated s o l i d s  
(soil, sediment, etc.) ,: .vatex.,* o i l s ,  surface &pes, and vegetatidn. 
(QA)-mVt be applied throughout the entire m n i t o r i n g  program. 
oeasures;.:inpLud~g . p r o t o c o l s ,  c e r t i f i c a t i o n  and performapce check, Grocedural QC, 
sample Qk; aud saktple custody as. appropriate, & o d d  be stipulated i n  a QA plan. 

Quality assurance 
Quality c o n t r o l  (QC) 
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